(19)H*H!^fFJT (JP) 



(12) ^ 



! 1^ ^ ^ (A) 



#112003 -55341 
(P2003 -55341A) 

(43)4^M B ¥^15^ 2 ^26 H (2003. 2, 



(51) Intel.' 
C 0 7 C 381/00 
G0 3F 7/004 
7/038 
7/039 

HOIL 21/027 



503 
601 
6 0 1 



C 0 7 C 381/00 
G 0 3 F 7/004 
7/038 



2H0 25 
4H006 



5 0 3A 
60 1 

7/039 6 0 1 

0 1 L 21/30 5 0 2 R 

m^m(D^4 OL (^ 33 H) 



(21) fflH»^ 

(22) miiB 



»H2001 -248430( P2001 -248430) 
¥^£13^ 8 ^17 0(2001.8. 17) 



(71) |iJEA 000004178 

Mtm'p^iKMim 2 T a 1 1#24^ 

(72) 3gM# nni 

azmmm «tiu «- 

JfC^>|»*KSaft::TB 11*24^ 5?x-f 
(74)ftaA 100084308 



m:m\zm< 



(54) x;i.5i^r:;v«jt*^s^fc^#, ^n*ffli^&js&4t«ittss»4»i, t^i^mmsimmmmgi 

(57) iwm mm) w^^m^it^^. -m^init^mm»nciiz 

mm: 'mMmmnsmmmicmmtmmfiLm -p<h+~>^ = y-i-^'>^vy:t4^^>A-i--/n 

o 




(1) 



[r' ~r' imtucjm. c i-zonmm/^mm 
=n-r' 1. =n-or' =N-N-R' s 

^ Cr' i:R ' (iR^ ~R '■ tlslCo ) ] OXyb^r.;!/ 



mMm 1 ] TiB-iSi^ ( 1 ) 
liti] 

o 

II , 

,o — s — 

/ II 

N O 

I (1) 
R- 

K*. r' fecfctf'R' mine. imm^. mmm 

3-20 mm^ l < mmmm^mmm. m 

7 u -m. b < mmm^^uT u -;b 
s^^nU. R'ti. -R' -OR' a. -SR' a 
sfcti-N (R' ) . »;&^L. Ymmm^. mm 

? 

C ' ! J. 

^ R' C 



(2) i|tr»12 0 0 3-5 5 3 4 1 

2 

=N-R' =N-OR' a. =N-OC 
(R' ) . a. =N-N (R' ) . a. =C (R' ) ^ 
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[000 1] 

m^mmt^mrAm^ ^mm. k r Fx+s/vb 

— »f-, A r Fx+i/Vb— tf'- x+i/vb-+f' 
EUV^o (IS) il^^H. iyy^uVuym^ 

[000 2] 

JfiT'ti 0 . 3 0 /i mOT© b'^/l/T'iDtiSffltalAMgE^ 
UV^7'^7^'-S^iriA^*Sgi:$nTl,^§o L*^U tie* 

a . ^7 ^- ^ - 5 n y 1/-<;1/T<D 
[0 0 0 3] 0. 3 0;imWT©b-^;K<:^bnt 

CtifXt^t\ Ctlh(Do%. !fStK r Fx+->-7b 
—If- (rM2 4 8 nm) , A r Fx+->Vb— !f- 
(zSfil 9 3 nm) , F 2x+i/ y'b-^f- a^fi l 5 
7nni) , EUV (ftfi 1 SnmH) , fl?l|l|*^aS 

[0 0 0 4] MtBMtSS©«(l^^{ciiL/cgJ5{#t^tt^ 

mM (WT. tst^j fci^-Po ) tcfcOK^&ig^-rs 

ilfiX!f^i: LTti. m^\i. 2-2 7 6 6 0 ^li^lS 

{ca, A;l/.t:yKo) t -7'-^/l/xx-f;HES/ctt7i/ 

^fttft^pftf^ t -7-?';l'XXr;l'as.§iHi; t -7 
7 X / - ;btt/l<K«A^ b 5 Ktt. « ^ ffM L , ^ 
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[0 0 0 5] Lti^Lrs.t'^h. rV^^XOfSft^?i*W 
/N-7 = n ywfxh K) . mum^^ D SSjtff 9 

5fb^tiliSUi/'Xh;&ffll^5i:, X7^>y>5;iiOffi 
aic-fct). SStcl/v/'xh/^^'-y^&liSft^^ic. M 
10 SffioHflff^tt (WT. r-f/x-yi;^7^^xj fci^ 

■r/WX01tt(1ttt*^}i^fcnSCttC^§, (J. Pho 
topolym. Sci. Tech. p571. 1998 : Proc. SPIE Vol.333 
3. p313 ;Proc. SPIE Vol.3333, p634 ; J. Vac. Sci. T 
echnol. B16(l), 1998, p69 #RS) „ 

[0 0 0 6] ?-cT\ mmmc^m. *^ot7X7i^~ 
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N-OC (R" ) 2 S, =N-N (R' ) 3 S. =C 

(R' ) z a, =N-oco-R' a. =N-OCO- 
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g b < «^PBi^oflUiil^a, 1 ~ 2 0 ©7;I/ 

R' Ss -OR' a. -SR' S$fc{±-N (R- ) . 10 
a^Sr^b. Yti^^l^i^. i^L^M?. =N-R' a. = 
N-OR' =N-OC (R' ) 2 =N-N 
(R' ) 2 S. =C (R* ) 2 a. =N-OCO-R' 
a. =N-OCO-OR' 8. =N-OCO-SR' 

=N-OCO-N (R' ) z a. =N-0S02 - 
OR" a. =N-0S02 -SR' a^j;/ctt-N-OS 

02 -N (R' ) 2 m^^sto co'CR' 7^)!?: 
;^a. ^^n^ist 3-20 ©a^g l < (ii w^oiis 

m 1 ~ 2 0 07;l/';r^;I/a, B^gb < 20 
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©MnT-tJ;<, cnb(D9-i3iIi|«fc<i;tf5>iSt^7;l/ 
^^l-atLTa. ^^;ba. xf-;bas n--/Dtf;!/ 
8. n-7^;l'S> n --^^f-yPas n-'N+i/;bS. 
n-^f^m. n-t'^^m. n-/=-)m. n- 30 
ri/^ba, n-'>>f-'i/;L'a^ n - Kx->;l'a, n-h 
Ufv^/l/a^ n— r h'7f>';l/a, n -'^>^?t>';1/ 
a. n -'N^-y-r >/;l/a. n-'NT^^r-^m n-t 
^^91^)1^. n-y■ff=^->;^a^ n-x-fni^/vax 

i -yDif;i/a. i -7^;i/a. s e c -r^nm. t 

-7f-;b8> 7;l/*n^f-;l/a^ i>'7;l/:tn><f-;l/a, 
hU7;btD;{f-;va. -^>^7;l/tnx^;l/ai|*^^ 
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mmmmtLT^i. iy'7uztu\^m. -^^^n^^;!/ 40 
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a> 3-hU7;b:tn^f-;l/i/^'n-N>f-;l/a. 3-^ 
f-;l/>'^'n^>f-;l/S, 3-^ h4^i/S/^P'^>f-;I/ 
a. 3-*;l/4^'4^->i/^n-^y^;l/Ss 3-^f-;l/*;l/ 

O'^yf-^l/a. 3-'>'^^;l/75yi>i'n'^>'^;I/8s 
>/^a'\4=->';l'a. 4-y^;l/i/^'n-\4^j/;bS, 4- 
7;l':t n D'N^^v'/i/a. 4 - h U 7;l/5i- D y ^jwy 
^D'\4^>';l/a. 4-y h + ->^>^'n^:^i/;ba> 4- 
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:/^;l'a. ^y^n^t^^^l/Ss y;!/.tOl/x;i/a. Z;!/*' 
;b-;l/yf-;l/8. *>7tn-r;l/a. -rVA>'7*D'r 
^1^8^ r h^i^^n K-r'-tr::i;l/a. xh^S^^DKr'-tr 
x^b^f-^l-a. 7^"v>f-;ba. 7^^v>^;l/y^;l/ 
8> ^f-;l/7^'-7>f-;l/a. h'Ji/^'Dr-t:i;l/a. b 

[3. 3. 0] t^^ummtmf^n^o mmwM 
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rn7U-;l/8tLTa. 7xx;Ua, ^>v>V^a> 
2, 4-:^'>U;l/a. 2. 5-+~>U;ba, 3, 4-^ 
i/iJ;l/8. 3. 5-+i>U;l/a. 0- h;l/-l';bS. m- 
h;l/-r;L'a. p- h;bi'yl/a, Z-7)ltu7jL=.)i 

S> 3-7;P:tn7x::::;l/a. 4 -7;l/tD7xX;l/ 
8. 2-hU7;l/:tnp<f-;I/7x::::;l/a, 3-hU7;L' 
:tPy^;b7xr.;[/a, 4 - h U 7;l/tny ^;L'7x::: 
/^a> 2-y h + ->7x^m 3-y h + ~>7x::i;V 
a, 4-^ h + >'7x-;l/a. 4-i])Vf^^:/yx~)]y 
a, 4-yf-;bA;l/4<::^;l/7x-;l/a< 4-;<h+i/* 
;l/.-j<-;!/7xx;l/a. 4 -v'^f-;l/7 = /:^;l/4<x;I/7 
xx;^a^ 1— t7^;l/a, 4-^f-;l/- 1 — ^-7^;l' 

-1— f7f-;i'8. 2— f7f-;i/a, i-jyhv-t- 
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(1) vm^n^icxjit^^mmmt^it 
^mr-xic^^izLr-^&-^n^o -ki^ (i) i:mt) 

&m^±r. s (4) -u-^.-^h^t^-yMt^^t. j£ 
(5) t:'7j^$n§x;i/*>K^p'; KA^?). i^Jnox;]/ 

*>igxXr;l/CD^^a K. Hattorl, Y.Mats 

uniura, T. Miyazaki, K. Maruoka, and H. Yamamoto, 
J. Am. Chem. Soc.1981, 103, 7368 {cElSnTO^ 

20 mmmm. mm. h;i/xx rh^i^Fa^^y. 
mt^-i-x^y. \^vy'y. dmf. DMS0>ti-c\ «s 
ttftl!«. Wx.iJ\ 3m7=.y (vvx=f)V7^ym ^ 
eui/'y^o^&TTiTac at. -35 

-sot. ^!ftL<{±, -2 0-2 5TC-e*;So 
[0 0 2 5] 
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[iki 4] 
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(jSff, R'' . r" - S/cttR'' a, 5?il^^(D'7t? 
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[00 2 4] [7.)i7i-s=.mm^m^i\:fmo^ftm 



(4) 
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[00 2 6] 
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OCO-R' a. =N-OCO-OR' =N-OC 
0-SR' =N-OCO-N (R' ) 2 =N- 
OSOz -OR' =N-OSO? -SR' SS/cfi 
-N-OSOz -N (R' ) 2 ST-^^ii^o (fc/c 
YA^=N-OR' STSSl^ti. R' 

tmi^K. Y*^=N-oc (R' ) z mx-h^m-^ 
It. -c (R' ) 2 m(Dmti^7-h^\^Yx37^=.)m* 
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CO-R' S$fc{i=N-OCO-OR' (DM-^ 
fi. R' {it-7^;VST'fe§c:i:*WSL<. Y*^- 
N-OCO-N (R' ) 2 Si/cti=N-OSOz -N 

(R' ) . mMm. r a. ymw.^. ^^f-mt 

[0028] 
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[0 0 2 9] 'YmmW.^X'Sb^i§^ 



[0 0 3 0] • Y^^S^tMll^T-feSif^o 



[00 3 1] • YA^-C (R' ) 2 ST'feSJi^o 
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[00 3 2] 

o o 

O^I-C3H,-Lo^ 
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n-T^ntiVl/g. n-7f-;l/S. *>7;tnY;b 
(R' ) z mtLX-N (CH:, ) . . SfeL<(i-N 

H-Ce Hs mm^L^^^tcotbrmf^n^o 
tt^fg^^i] i^zm) fi. Huis-»^ (1) -estos 

;:©X;I/*-;U«Jg«:Wr5fl:^1«!iai«#ffiT'* 20 

[00 3 4] [^^mmmmmmm mmto 
^^mmmmmmmm imzmn) (a) - 

mt^t^mmmmm. mmt^ (b) 

* 'J nItStt * 5 itfli^ b T ^ § o 

ig«ga)S!f^!i (S4piBfl) a, (A) mie-iss so 
(1) xm^n^7.)it^=.mm^m=^it^m^ 
^tmmmm^mk mt?, (o 7)itiv^ 
mmm. Rwmt^ (d) mm^-rxmrnrfVij 

[0 0 3 5] [(B) mmmmtmrni ^smmc 
isi^^xm^^nm^ (b) mmmmx-um-^n 

mm («T. r^fs^ttst^siitii (B) J fci.^ 40 
) T$>§o (B) !i, 7x 

y-;l/tt7kKS, A;l/*-+v'/l/»^£D 1 m±®Sttt 
HgS^alrt§«, f?il;ia\ t^KEI-Si^ (9-1) ~ 

(9-4) x-mnmmtmMm^Tiiij'JWi^ 
t^ctt^xt^i mahmmmmxmm Ltd 

tlgfttLTa7;b*iJ Mm i /: a 7 ;!/ * U ittSttcD 

mBXh^o r7;VAU^i§tti/c«7;i/* 

ui'/g'ttj hit. mmwi^mfimm (b) ^tui-s 
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mmmm (b) (j^mm^^^rdmrn^Lm^iz. 
[0 0 3 6] ^»gitta#*sflg (b) \tmmm. 

mWrnthXlt. mm. K^^f-;l/S. l-B^x 
^;l/a> 1 -53-iS7;l/4^;l/S. ->U;l/S. 

7;i/n:^i/*;i/>t:-;i/S, 7'ym. M^mMm^mm 
^m^f^ctii^xt^o mmm^^^^mtLxit. m 

7x-fi/;l/S. 7nt7xtv;l/S. ^h+i>7x 
^f-;b-5^^7x-;^i/7l/S^ a-^^;P7xt 

x;I/;<f-;l/S, hU7xx;l/^f-;l/S. ^Pf^Vv^;!/ 

t^yi^iX^^. :x.Y^iy^yi/)l^. x^;l/f-;i-'^>i/ 

b+>'*;I/>-K:::;l/p<^;bS. t -7'h+i/;^;I/.1^x;b^ 

[0 0 3 7] t/c. Mad 1 -ai^x^;I/Si; LTti. f?il 

1 h + i/x^;l/S. 1 -^f-;l/^;i-xf-;b 
a. 1, 1 h4^->xf-;l/S, 1 -xh:^i/xf-;L/ 
1 -xf-;l/f-:tx^;l/S. i, i -->'x h4^'>xf- 
1 -xh^^-^T'neyUS, 1 -^n.-}^+i/xf-;l/ 
\-y';u^^i')]/t^yx.^i\/&. 1-7x7+ 

->x^;ba. 1 -7x^;l/^;i-x5^;US. l, l -i;7 

xy+v'x^/L'S^ \-^yi:>M^'yx.^)m. i- 
^>i>";l/f-:i-xf-;l/a, 1 -i/^?n7'Dlf;L'X^;US, 
1 -7x^;bx^;l/S. 1, 1 -->'7x:i;l'X^;l/a, 
1 h4^i/A;U#~r:;l/X^;l/a, i -xh+i/*;!/* 
x;Vxf-;l/S. 1 - n -^n.i^+i/;?j;l/4<x;bx^;l/ 

l-^y^P.i^+>';?3;l/.t:^;l/Xf-;l/S, l-n- 
7h+>'*;l';K-;bxf-;l/S. i - t -7h^ytj!Vt^ 

[0 0 3 8] ^/c. mMl -'7fm7ll^>mtLXli. 

1. 1 -i>'^^;l/7nk°;l/a, l -p<^;l/7-?=-;!y 
m. 1, 1 -v^f-;l'7f-;l/S^^W?>ct*';T't 

^/c. miyjimtLxii. mm hu^f-;!/ 

S'lJ/bS. xf-;l/-:/^^;l/vU;lya, ^^;l/i/x^;l/i/ 
iJy^S. hijxf-;l/i/ij;ba. i -7°^lf;^■:^■^f■;I/-> 
U iim. ^ f-;l/>>'- i --/P h°;I/-> U ;l/a. h U - i - 
7'Pl:°;l'->iJ;l/S. t -y^f-iiy /^f-Jiy) )m. ^f- 
;U >>■- t - 7^-;!/ U h U - t - 7f-;L' -> 'J ;b 
a. 7x:i^l'v;^f-;l/>"J;l/S, j(f-;l/i>"7xr.;l/-> U 
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[0 0 3 9] tk. tiiiBy;L' = ;bStLTtt. mm. 

;<^;l/>>'7x-;l/'!f';l/ = ;l/a. hU7x-;l/ 10 
Sfc. iiiia7;l/34^->*;i/4<-;l/Si:LTii. 

[0 0 4 0] S/c. t^lE7->;bStLT(i. 7 

X^i/^m i^;l/^fU;l/S, 7i^M^i';l/a. lf-?n-r 
7^"Jn^;l'a. ■/nlf:tD-r;l'as ^^?^'Unt';U 

a. ^ah/^;va. vut-r/i'a. 7 

VD^;l/8. ^Ifn/^m ;^J>.t^D^;l'a. ^>v" 
^;l/a, 7^?n'i';t/a. i'y7^n^;l/8s TU7^?n 
^;l/a. t7h^;l/S> b;I/7i-^;l/8. t: Ka7h n.t° 
^';l/8. 7hn.t°i';bS> S^ytt-r^l/S, 7n-f;l/ 
8. ry^';Pa, ^n^/^;l/a. ^V-nf-yY/b 
a. p-h;^x>'X;^t^-;l/8. y i^;Pa^§Pf ii 30 

[00 4 1] 2 ME^i^K^^ttat Lr«. 
x.ti\ v'^^nT'nif^ba^ i^i'D^y^yba, J^^J'D'n 
+ i/;l/a^ i/ifu^^-t-fl^. 4-y h+iy>'^n'N 
+>';U8, rh7hKntf7^;l/a. rh^t:Kn7^ 

tyy-iim. 3-7"ntr h7liKntf^:::;l'8. 4 
-y h + >'xh7l:Kne7:i;V8, 4-yh+i/xh 
■7^:FDg^5^^f7:l;^8, 3-rh^l:Fof-t7x> 

-1,1 -iy't^iy mmmif^ctf^v^^o cn 40 

-yh4^->x^;H. I -xh4^->x^;l/8, hUyf- 

^;b4^--;l.y^;l/a, r h v t Fn If^^m xF^ 
liFn77-;l/S, f-h^t: Fn^tk°^-;l/8. rF 

[0 0 4 2] mmm'\imai^m^ (b) icfcnts^»s 

tta©»A* (K»«aalim (B) ffWfSfi^ti 

mm:mmm\f't) a. mmmm^i'mmmk^n 50 



i=?ifi2 0 0 3-5 534 1 
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mL<ii\0-\ 0 0%. $?>tfe=$t<{il 

5-1 oo%T$.§o mm^mtmm±. mm. 

tta^^t 5 1 mi;JL±(Dmm^m^. ti^tci d 1 m 
[0 0 4 3] mEmmmitmmm^m^mnm 

3) TS^tlS^iiLl|if4(cmt5#«ft*©7xy 
-;l/tt7K^afe § t/ ^(i *;L'^^'^ v;l/a©7k*ig?^i^ ^ 

7)1-/] ') pmmmc'D'.'xm^sLrcimm^^T-mi 

{±. mm. mm^^ 0-4) r-a^ti^^jiL* 
futc^^ js-r z mm^mf\'(D 7 x y -;i/tt7j<^s©7}<}i 

[0 0 4 4] mmmm-^timn^mm'r^m(Dmmm 
nM^iit^^m^n^s^mm'^^-mi^om (+t) $^3^^^ ^ 

^b. mm^. mm^. mm^. mtm^. mm 

m7mmmt(Dmmmv m) mm-at^cticj;: 
[0 0 4 5] mmm^mt^micii. m 

Hfett^iftt LTfi. mm. mxm-^-z 1 esss 

{i:ia«c5nTi/^§<};9^^Wtg14 (y^) 7^"JU-F 

mm. 1. 1 -i>'yf-;i'Xf-b>yij3-;i/C)i>' (y 

7^Ub-F^ffll^Sii&. TiSi^ (7) T-S^tl 

§ i?»gttt(o is«ii*^?i»ittta a IT ^ssg t » a ^ n 

[0 0 4 6] 
[ftl 7] 



-Uc—O— c— c— o— c-^ 



K7x/-;l/tt7K^Si:iat(±o>-'if-;l/x 

[004 7] il©cfcaiS:5^K«3fi^4x.§'>"ti~-;l/x- 

-;l/x— r;^^ i/xf-b>^'U 3-;l/v''t:x;l/x—f 
i/^D^^^-y-^- 1 , 4->>"^^?y-;bi;(£-;l/x 

StJ;S5:i-e«3§CDl)?IJi:bT{i. TIBS (8) T'g^tl 

[0 0 4 8] 
[ftl 8] 




K (8) icu^r. zii.2m<D^m&^^st. i 
[0 0 4 9] K»«aai?m«tcfctts^tt&ttm 

[0 0 5 0] m3mnicmmmm'\tmmmtL 



If f»1 2 0 0 3 - 5 5 3 4 1 
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7K*ii? feci; /c{i*;V3K4^i/;US(D7K«ig^ (D- 

[005 1] mmmmmmm(D^'iw^-^x.~zya 
ypn-^Vf^-y^ -TSte L /c 4-° u X f - b y^gSfi 

(WT. TMwJ h^^b. ) a. 

wa. fftL<ai, 000-1 5 0, 00 0, ??)tc 
^fffL<{i3, 000-100, 0001?S§o Sfc. 

i!f^L<{i5, 000-5 00, 00 0, 

<a8, 00 0-3 00, OOOT-feSo S*?!ittS# 

[0 0 5 2] [ ( C ) 7;b* U BJJgttjffll] ^ 4 HB^ t 
fcO^Tfig^J- (C) fcLT^ffl?n;§7;l/*UpI^tt^flg 

mT> r7;i'*'Jsi^tt^Sflg (c) J a. 7 

7;l/A'Ja«{cnI?S*fflflM-e$)§o 7;l/AU 
(C) hLTti, ma", TiasC (9-1) 

~ (9-3) -^^txv^'m.vmti^\m::xmtm 
Api^^^ffli, Tia^ (9-4) T'g$n§^jib#fi 

[00 5 3] 
m\ 9] 



K (9 - 1 ) (cfec^T. R {±7}c«Jf^S/ca^^;l. 
S^/T^L, r" a-OH , -COOH . -r" COOH , -OR" OOH 
t/cti-OCOR" COOH (fib. r" {± -(CH2)g-^.TxL, g 

40 \t 1 - 4 osij-e*§„ ) ;&^-ro ) 

[0 0 5 4] 
[{b2 0] 



HOOC 



(9-2) 



K (9-2) (cfe^^T, R ii7k«!M?^/ta^f-;b 
[0 0 5 5] 



Hfiie^» 50 [<t2 1] 



~^M~~^ (9-3) 
HOOC 60OH 

[00 5 6] 
[fl:2 2] 




(9-4) 



K (9-4) (C*5l^T. r" > r" . r'" . r" fcj; 

y'R" m&mcymMi'^rciimMm 1 ~ 4 «7;^ 
[0 0 5 7] 7iii]')^m'mm (o ^Mt^i^^ii 

m(Oi§^. mM^ (9-1) ~ (9-3) TS$n§^ 

>75h\ 7v;l/7^h\ ^■9-3>'75K. i^h^ny 
7^K. -r^3>'75h\ \£=.)V7=.Vy. ld~-;HfU 

[0 0 5 8] iijlB#)!)nl^^1t)ii(i. <?iJx.a'S (9- 

1) ~ (9-3) vmnm'&LmincMmt^m 

fS1-§!^af*fci:tt. (±±) S^t-§ci:(cJ;DiJJS 

s^, ?§ifi^. mm^. %im^. mmm^. 
[0 0 5 9] ^Tc. 7>vtiv^mmm (o tmm-^ 

^Mmmi^. mM^ (9-4) TS^nsSMLipffi 
«»*^b«lS2nTV^Tt il/^A^ *_fiXL/citflgA^7;l/ 

(9-4) Tg^nS^lLilifiitc^tlStS lliJ-X± 
07xy-;Hlt iaiX±«7;l/Tt K^it^. tf^t 



mi2 0 0 3-5 5 3 4 1 
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rg^^HcfT (±t) «IS^1-5iItfcj;oT^3g-r§c 

[0 0 6 0] mfa7xy-7i/giiLm mti 0- 

i'Uy-;!/, m-^uy-;K p-^'py-zK 2, 3 
-^v-U-y-zK 2. 4-4^v'by-;l/, 2, S-^i/ 
Py-;K 3, 4-4^>'lxy-;K 3, S-^^i'by- 
;K 2. 3, 5-hUy^;l/7xy-;k 3, 4, 5- 
h U y 7 X y -;l/^;&^if 5 h *^ t , ^ /cMte 
7;l'rbK^tLT{i. i5iR{±\ *;bA7;l/xt H\ h 
10 ')t^'&y. /^^*;l/A7;l/-r't H\ ^>X7;L/xt: 
H\ 7-tF77l/xhH\ l:f;L'7;l/r t F\ 7x::^;l' 

[0 0 6 1] 7)\^ij^)wmmm (o ii.a)^^ o- 
1) ~ (9-4) X'm^^m&LmiLO)ismit. m 

lat^i^-e^^o^A^ ^tfSL<tii 0-1 oo-e;i/%, 
S5)IC»SL<(i2 0~l OOt/L-ro-pfes^ 7;l'*U 
WrStt^fll (c) ©Mwti. 

a<Difttfc£i;T^ft-r5*\ (f?*L<ai, ooo~ 

20 1 50, 000. $&{CjffSL<{i3, 000-1 0 
0, OOOT-fe^o S/c. 7;l/A'jBlr§ttiffl| (C) <D 
Mw/Mnii. 1^, 1~1 0, »f L<ai~5T'fe 

[0 0 6 2] 7;bAUBl?^W^ (C) tt. (9- 
1) . (9-4) ^T-3i$nScfc9^:f<jJ#; ;^*4^fi!J 

t LTffli.^^ il i: t T-t c (r)i^t;a}fmmmit. 

i^(9-i).s(9-4) rf-c-^tuy^mMLmtL^ 
\tttn^um-m.mj^m\^^-^(r). mn. 7 0%w 
30 T, t L < a 5 0 roWT. $ h L < a 4 0 

7;^AU^^IrSWg (C) <D7;UA Uli«(cd;§flii 

(C) tLTtt, ifttc. .t^•J (t:Hn+->xf-l'» , 

^ir7fttmmm^u\ 7)\^ti^)wmmm 
(c) a, ia*aT'Sfc{±2aj.:^±;&ri^LT^ffli- 

40 [006 3] [{T))mmm'\'^Ammc^^^zm^^^ 

n5fi!c5i- (D) a. ^< PRtfRT^tciOSLCfcKo^F 

fitTT\ 7;b*UBii§wg (c) ^mmtm^it^^ 

(«T\ rsgiigij (D) J t^^v, ) T-fe?.o 5l§1fgiJ 

(D) tLTtt. f?iJ^f±\ 7;^*'J5Ii§Wg (C) t 

^§0 (D) Icfclt^tulB^glfttB^SfcLT 

a. f5aa\ f IK (10-1) ~ (10-5) 



K (1 0-1) t^si^T. kii\trdt2V$>t). q' 
a. k = ^0i:t. -0- . -S- . -COO- feL< 

Q'{i-0- Sfcfi-S- i (iO~3(DS 

j ai~30eig{T% i + j=l~41:-ib5o ] 
[0 0 6 5] 10 

-(-C(r2'){r")-)j^qM" (10-2) 

KJl 0-2) (Cfca^T. Q'{i-0- « -COO- s/ca-c 

~5 07;I/+;l/S. mm^si'm-l 2^D7U-;^SS 
fcaM*I^^i(7~l 4CD7^;1/4^;1'S^7]^L, y til 

[0 0 6 6] 20 
[fl:2 5] 

— C(r")=C(r")<r") (10-3) 
K (1 0-3) {CtJO^T. f , r'' fei;tfR'' 
irK7K*l^? f fcfiJK^g^a 1 ~ 4 (D7)l^)imirs 

to '] 

[006 7] 
[{b2 6] 

-(-C(R^') {R")-)j-N(R") (R") (10-4) 



K (1 0-4) tcfc-o^T. r" fe<j;y'R'' as (1 0 
-2) ©r" fccky/' tiii«T'^D. r" *5cfcm'' 
{itt4{cK^M^I![l~5cD7;l'+n^;l'S^^L. y 
a 1 U±(Dmm'$>^. ] 
[0 0 6 8] 
[fl:2 7] 

-(-C(r2') (R")45-N^^R" (10-5) 
K (1 0-5) tCfc'l^T. R" feckm'' as (1 0 40 

^L. 3~8H§^fF>^!!^■r§2ffic0WaS^/T^b. y t± 
1 W±<7)Si(T:-feSo ) 

[00 6 9] (0 j; 9 mmm^mmm^i ttx 

S. i^''J->-:>';V7 = ya. ^h+^^^^/VS, xh^t^-^ 

i/'xf-;l/7 5/^f-;bS, v^f-n-;l/75y 
yx^n-;l/7= /Tf-^^/H. t-;l/*Uy^ 50 



mi2 0 0 3-5 5 3 4 1 
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[0 0 7 0] ^^^j (D) fcbm ±B(ommm 

»^ eX7xy-;I/F^x#4^Mt^^%. ld~X7xy- 
;1/ S ^x4^:^i/fb^tl. / 7 i^lSlig^x.ts^^S^fk^ 
uy-«8lSx.t°+->ft#f^!l. d-°U (tKD4^-> 
^x.-}<4^i/f|:&!f^!l. y^n-;l/S^|r^7 5 

7;l/34^^/7;^4•;^aa■^^>v'^7"7:^5 yft^ 
1^, 7;l/n+~>7;b+;bS^^K*fl:^!f5!i, 7;l/n4^-> 
7;l/4^;bS#lr7xy-;Wt:^1^, 
#1? ^ -y 5 >ifSg. ^;US##^>y^"7 

+ i/ ^ 5^;ba^*r 7x7 -mm. fi)\^f-^^ y ?i 

7t 5 *;^#+i^><^;l/S#*S«fl:^ti, 

[00 7 1] cn^mmm (d) ©^-s. >tf-D-;i^s 
tW7xy-;wt^!|%> ^ ^+^>^^;^St^^75> 

ft^^. ^ h4=->;^^;bS#||7xy-;Wt^!^. h 

f-;bS#*7b7ft&!|%fc<fct>'7-tr h+i/^^/bS^lf 
7xy-;Ht:^Wtf^L<. ^^(c»tb<{iy h + 

7U;MI:m ^ h+->>i^;ua#t7b7jt^!f^^T' 
^ h+^>p<^;l/S#ep{7^y'ft:^ft[i. CYM 
EL300. CYMEL30K CYMEL 3 0 3. C 
YMEL 30 5 (Htt■^)-'r7:^5>y K («) ffi) ^(DiS 

{iCYMEL1174 (Htt-9-i'7t5-y K (ft) Si) 
#Offi?piSt:\ ^fz^ h+->^^;I/»#^7b7ft:^1% 

a, MX2 90 (HftiyS*;!' («) fi) HOi^p^p^-p 

[0 0 7 2] (D) tLXlt. ^et. 7;l/A'J 

(c) ^(Dm:m^nm\mwmm.^m^ 
mkL. mmm (d) tLrnftm^mLrdt^'^^i. 

T, Jl^t. 5-6 0t;l/%. ifff L<a 1 0-5 Ot;!/ 
%. ^bfCi(fSL<ai 5-4 0^:;l/%T<fe5„ cwti 
^1Stt'eHg«0»A*A^5t;l/%*-/S-e(±. 
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[0 0 7 3] mAmicmmmm (d) tbra. 
>^b7^AWSbt.\ ^Amicisi^'z. mmm (d) 

[ 0 0 7 4 ] ^ 3 ?i0B(D.t° -:>"a,®)R*tl«tt1SSgS;?!c!%^ 10 
(A) osa^ltt. g|»»ttS#Mi (B) 1 0 01 

mmcnLT. mif;, o. ooi~7oa«gr>. <ffSL 

<(iO. 0 l~5 0im #(C»^t<aO. 1-2 
0MgI5-e$§o C©^^. (A) OE^l;b^ 

0. 0 0 1 iigi5*?sr'a, m^i^mimm&Tt 

So 

[0 0 7 5] ^^[C. m4^B3tfct,^T. ^H^^iJ (A) 

oiH^lti. 7;l/;^U5ir§ltliiflg (c) i ool«gP(c 

MLx. mn. 0. ooi~7oaigp. mK^t 

0. 0 l~5 0llgp. #fC<ifSb<tiO. l~20fi 

isPT-fe^o i:©tf^< m^^m (A) oE^«A>o. 
0 0 1 aasp^iSTa. m&is^mm&m&rtm 
\Hfph^. -Ill omm^^m^^t. uiyxh^mfti 

f fc. Jglfi^iJ (D) oE^ia. 7;l'*Unir§Mg 
(C) 1 OOlSa^tc^^LT. m 5~95««g|5. 

»sb<{ii 5-8 saigp. mcmKiizo-i 

SSfigPTfeSo COlf^. ^^^ij (D) CDSH^«*^5 
[0 0 7 6] m3^W<D^-K'>"Si^tt*t^MBfflfiSc1%*5 

(csi;t. m^m (a) w^cDSfti^i^«%SLgi) 4o 

ic^fLxa. $?>{c7;l/AUfI;§ttl8tflg (C) 

^ fc(iKfsgittcDMia^wT?.ffif>^«7;i/A 'J mm 

mm (B) ^is^t^c^A^xtSo 
[0 0 7 7] miimmm3\t lx 

It. mm, X/b*>Y5 F<tl^1^> t-'^Likit^ 50 



#lf12 0 0 3-5 534 1 
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;l/*:i;l/i>'7 v'^ 9 yVc-mi. i/"x;l/*::i;l/^ ^ y{t^ 
^+i/i.x;b*^-hfl:^ti. i;F7v>'yx;l/j^^^ 

[0 0 7 8] X;^.t^>^5 Kfb^tl ; X;l/*>^5 Ffk 
^tlfcbTfi:. mtf. N- (1 0-*>7r-x;l/.ts 
:^;]/:t4^v') xi''>:/-Y5 F\ N- (1 0-*y7r- 
X;^/t^-;^t4^^>) 7^;l'-i'^h\ N- (i 0-*>7 

7-X;^>t^::^;^:t4^>') i>'7x^;bN'b'l' = H\ N- 
(1 0-*>'7r-X;^.t^:^;^t+^» ti'i/^n [2. 
2. 1] '\7h-5-x>-2, 2,-'Ji})l'irs^i/4^ 
K, N- (1 0-A>'7r-X;l/*-;b:t4^^» -7- 
^t^-y-Hi/i^n [2. 2. 1] ^7h-5-xy-2, 

3- i>'*;^.t^+i/^= H\ N- (1 0-;^>7 7-X;l/ 

[2. 2. 1] 'Ny^fy-s, 
6-t+'7-2, 3-i>'A;b*"+i/^'5 H\ N-(10 
-Ay7r-x;l/*x;i/;a-4^>^) ■f7f-;W=F, 
[0 0 7 9] N- in-t^^yXJlt^^-llt^y-) X 
^'v'V'fSF. N- (n-:t^'^?>X;l/*-;b:t+'» 

7^;l'^5F, N- (n-^^'^>x;^.t^-;^:^-+'» 

v^7x:::;l'-7U-r^ F. N- (n -:t^^>X;l/Jh::i;I/ 

Id'~>i7n [2. 2. 1] 'N^F-S-xy- 
2, 3->>■;?3;L'4-^+>'^'= F. N- (n-t^^?yX;V 
*x;l/t+^» -7-+++)-ti'-7^n [2. 2. 1] 
yF-5-x>-2, 3->>'A;l/*'+>'Y= F> N- 
(n-t7^>'X;b*x;l/t+>') li'v-i^p [2. 2. 
1] ^7^>-5, 6-t^y-z, 3- .t^+i^ 
-fSF, (n-t^i?yX;l/*x;l/t+-» t7f- 
F> 

[0 0 8 0] N- (p- F^l/xyx;!/*-;]^^^^-^^) X 
^'iy^^SF^ N- (p-F;!/x>x;l/*-;l/t+>') 
7^;i'^5F. N- (p-F;^x>x;^>t^:l;^:^-+i^) 

i/7x:i;UVU-r5 F, N- (p- F;^x>'X;^.-^^-;l' 
;i-+>') e^^^^D [2. 2. 1] 'N^F-S-xy- 
2, 3-i>"*;l'#+i/'i'5 F^ N- (p-F;l'xyx;b 

4- xX;l.t+^» -7-^+-ittr->i/n [2. 2. 1] 

7F-5-x>-2, 3 -7^ = F. N- 
(p- F;L'X>x;b.tN:i;b:t4^7) H7^n [2. 2. 
1] ^7^?7-5, 6-^+7-2, 3-7*;l'*>7 

-f^F, N- (p- F/l/xyx;!/*^;^^^^^) -77^ 

;l/-i'= F- 

[00 8 1] N- (2- F'J7;l/:tn^7;b-<>4f>X 
;^.t^:^;l/:t+7) X^^yi-'F. N- (2"FU7;l/ 
:t^^-7;^-^y-tr'>X;^^^-;^^4^-» 7?;P'r'= F, 
N - ( 2 - F U 7;l/tn ;^ 7/l/^>Hf >X;l/*-;l/^4^ 
7) 77x:::.;l/-7b7 = F, N- ( 2 - F 'J 7;btn 7= 
7;L'-7>-tr>x;b*::i;l':t+7) e7^n [2. 2. 

1] ^7F-5-x>-2, 3-773;l'#>77= F> 
N- (2 - FU7;l/:tn/f-;l/'~^>'-tf7X;l/*:=.^l/5}-+ 
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i^) -l-t^^^'y';u [2. 2. 1] -N^h-S- 
xy-2, 3->>':^;l/.1^'+->'i'= F\ N- (2-hU7 

[2. 2. n^N-Z^fy-S, 6-t+>^-2. 

N- (2-hU7;l/tn^^;I/'^> 

[0 0 8 2] N- iA-hVyjltoy^f-H^y^yx 
Jlt^-jlt^i/) X^i/y^S.V. N- (4-h>J7;I/ 

N- (4-^U7;^x^^y^;^-^>■t!'>'X;l/.t^::l;^5^4^ 10 
>-) i>"7x:i;bvb-f' = H\ N- (4-FU7;b:tn^ 
"f-il^^y^yxilt^^-jlt^y) \£'y';ti [2. 2. 
1] ^7h-5-x>-2, 3 i/^ 5 H\ 
N - ( 4 - h U 7;l/*n 

-» -7-t4^-9-H'->^'n [2. 2. 1] ^7h-5- 
x>-2, 3-i/i3;b#>>'-f'5 H\ N- (4-hU7 
)ltu^ 'f-il^y-izyxilts-ilt^^') \£y'>a 

[2. 2. 1] ^f^y-5, 3-'y 
fim^i/-(^Y. N- (4-hU7;b>i-n^f-;l.^y 
■lf>x;l/*^;l/>j-4^i^) t7f^;W^ h\ 20 

[0 0 8 3] N- (/^-7;^:^-^'^>-tr'>'X;^4-^::::;^:^■ 

x^v'^^'^K. N- (/^-7;l/tP'<>'-lfyx 
;l/.t^-;^:t+>') 7^;W=F, N- (/^-7;l/:tn'^ 
y'^y7.M^=.)iir^y) 'Ji 3L=.)V^\y^=,Y. n- 
(/^-7;l'^a^>-tf>x;l/.l^-;l't+-» tTv-^n 
[2. 2. IJ -\yh-5-x>-2, 3-v>'*;l/*> 
i/'f'K. N- 0^-7/l/tn^y-tf>x;l/.t>-;b?}-4=- 
■» -7-t+-9-ld'>'i'n [2. 2. 1] -\7h-5- 
x>-2, Z-Vfi>\^^s^y^iY. N- (/^-7;bt 
n-^>'-tf>X;l/*-;b:t+-» E'->i'D [2. 2. l] 30 
^-fi^y-b, Q-t^i/~z, 3->>"*;l'*'+'>-r^ 
h% N- (^^-7;l/>i-n^>'-{f>x;l/.tv:::;l/^*>') t 

[0 0 8 4] N- (.i-y^l'y7.)hi!r^=-}\^t^iy) 
:y>'r5F. N- (■^7^?b>X;b*::i;l/t4^>') 7^ 
;V-i'5F> N- (t7^b>x;l'*-;l/t+>') i/"7x 
F, N- (t7^ b>'X;b*:::;bt+i/) 
Ifv^^P [2. 2. 1] ^■/h-5-xV-2, 3->^ 

:d;l/4<+>'-r5F. N- {i-7^vyxii'ts=.m^ 
iy) -l-t^^^iy^u [2. 2. 1] 40 
x>-2, N- (t7^?b>' 

x;l/*^7i/7i-+-» id'i'^'u [2. 2. 1] ^Zi'y- 

(-f7^b>'X;l/*x;L't+-» t7f-;I/^=F. N- 

[2. 2. 1] -\7^>-2-^;l') 7.)lt^=-Jlt^ 
y] X^i/>^'5F. N- [ (5^7ff-;V-5-^ 
->*7^:t^-;H£->'>D [2. 2. 1] ^7°^?y-2-'r 
;b) X;l/*-;l/^4^->] H'i^^n [2. 2. l] 
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[0 0 8 5] N- H>-{f>X;l/*x;I.;i-4^^» x^'^y 
y^^V\ N- (^y-t?yX;Kt>x;l/;t4^i/) 7^;l/'f' 
5F\ N- (^>-lf>X;I/*x;I/t4^i/) i>-7xx;l.v 
W^F^ N- (^y^f>X;^.t^x;^5^+i/) tii/i^n 

[2. 2. 1] '\7'F-5-x>-2, 3-;>'*;l/.-K+ 
>"i'5F. N- K>'■fe">x;l/.t^-;^t4^i/) -~7-t 
^-y-ei/^^n [2. 2. 1] -\-/F-5-x>'-2, 3 
->'*;U4<4^W5 F. N- (^>-tf>X;l/*::i;l/:i-+ 
iy) \£y^u [2. 2. 1] -\-f^y-5, 6-^+^> 
-2, S-i^'A/b.-p^i/YS F. N- (-^>-e>X;b* 
x;b^+'» t7f-;b^5 Fl^^WSCtA^T-t^o 

[0 0 8 6] t=-'^hmt^^:t=.^L.mttmtL 
Tti. <?ljx.a\ 3-F::::7At§, X;I/*n'>A^, 4->X 

[008 7] ^^7Aig{t^!|%(Dft#«t LTti. IfX 
(4-t-7^;l/7x-;U) 3-F^7iAtfl/yx;l'* 
^>-F. ex (4-t-7f-;l/7x::i;l/) 3-Y=.^h 
n - Fr >';b'^y-ff yx;l/*:?^- F. tTX ( 4 - t -7 
^;l/7xx;l/) 3-F-'>Ap-F;l/x>'X;l/*#'.- 
F> H'X (4-t-7^;b7xx;W B-Y=-^L-^y 
■^f>'X;^4-^^-.-F< ti'X (4- t -7f-;l/7x:^;l/) 3 
-F-'>A1 0-A>77-X;l/.ts^^-F. e'X (4- 
t -7f-;L'7x-;l/) 3-F^7An-:ti'^>X;l/* 
^^-F, ex (4- t -7^;^7x::i;W 3-F-7A 

2- FU7;^x^^^^;^'^y•^f■>'X;^.t^^^-F. ex 
(4-t-7^;l/7x:i;l/) 3-F-7A4- FU7;l/ 

to^^;l/'^>'-tf>X;b*:?'--F. ex (4-t-7^ 
3- Fx'>A>'^-7;l/>*-n'^>-tfyx;V* 

^>-F, 

[0 0 8 8] i>'7xx;l/3-F-'>Aei/>X;l'*^^- 
Fs i^"7x^;l/3- F-'i'A n - Fxv'/l/'^y-tf >X;l/ 
F. 'y7x=.)]/B- F-7A p - F/l/xyx;!/* 
^-F> >>'7x:::;l/3-F-'>A'^>-{f>X;l/*^- 
F. •>"7x:::;b3-F-'^Al 0 -*>7r-X;Ut^^ 
-F. 'y-y x.=.)\^3-Y=-'^hn-t^^y7.)l't^il^- 
F. ->'7 x:^-'b3- F-'^A 2 - F U 7;l/^n 
>-tfyx;l/*t-- F^ -::>'7x:^;i/3- F-'^A 4 - F U 
7;l'tap<^;b^y-tf>X;L'*:7--F. -:>'7x^;l'3- 
F-7A^^-7;l/:tn^>-y>X;l/*^~--F. 

[0 0 8 9] (p-F;b^;W 3-Fx7AebyX 
;b*^^-F, (p-F/L'^'b) 3-F-'>An - Fx 
v-zI/^V-tfyX/l/^^^-F. (p- F/P-f;!/) 3-F 
^7i^p- F;l/x>x;l/*t--F, 'y ( p - F ^I'-f M 

3- F-7A^>•t:•yX;^>t^t-.-F. >>' (p-F;b-r 
;b) 3-F-7A1 0-A>7r-X;l/*?--F, v^' 

(p- F;l/^;b) 3-F-7i.n-:i-^'5f>X;b*7^- 
F. y (p"F/^Y;^) 3-F-7A2- F U7;^+^ 
/f-;b-<>-ti'>X;l/*t^-F, (p-F;l/Y/b) 3- 
F-'>i. 4 - F U 7;^+^>(f-;^'^>■^^•>'X/^.t^t^- 
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[0 0 9 0] >>■ (3, A-iyy^'f-liyx-fl) 3-K- 
'>Ak°U>X;I.*^.-h. (3, 4->>-p<^;l/7xr: 

'J (3, 4-i>'p<f-;1/7xn;l/) 3- K- -^Ap- 
x>x;l/*^>-h, i>' (3, 4->>'^f-;b7x:^;l/) 3 
~Y-<yL.^y-\iyx)lt-^-h. i^' (3, 
;l'7x:^;l/) 3-K-'>Al 0-;^j>7r-X;I/*^-- 
h> >>■ (3, 4-i>';<f-;I/7x:::;U) 3-K:::'^An- 10 
t^^^>X;l/.t^^-^. i^' (3, 4--:/^f-;l/7x::i 
)V) 3- F^^'J'A 2 - h 'J 7;I/tD f-;l/-^>-y>x;l/ 
*^-.-h. >>' (3, 4-->'^^;l/7x::^;l/) =l-V=-'y 
A 4 - h 'J 7;b:tn>{f-;i/'s;>'^f>x;l/*:^-.- -:>' 
(3, 4-i>"^5^;l/7x-;l/) 3- K::^'^A/^-7;^3^- 
[009 1] 4-- hn7x:::;l/- 7i^;L'3-K^''y 
JA\£\yyX/\yt^^~h. 4-:ihn7x:::;b- 7x:i;U 
3- K^'i' A n - Kx>';l/'-<;>■tr>'X;^>t^^- 4 - 
^hD7x^;b- 7x^;l/3-F^<^Ap-b;l/X>x 20 
;l/*^>-F. 4-:::hn7xr:;l/. 7xx;l/3-F-'> 

;l/3-F-'>Al 0-*>7r-X;l'**-F. 4-:i 
F D 7 X :i ; 1/ • 7 X n ;l/ 3 - F - A n - 1 ^ > X ;1/ 
*t--F, 4-^Fn7x::i;b- 7x:::;l/3-F-'i'A 
2 - F U 7;l'tn;^f-;b--^y-tf yx;!/*^-- F. 4 
F n7x^;l/ • 7x^;l/3- F-'>A4 - F U 7;l/5}-n 
/"f-jV^y-^yXJVt^^-h, 4-- Fn7x-;l/ • 7 
X 3 - F - ■> ^- 7;!^ ^ n >-tf y X;b* 
F. 30 

[0 0 9 2] 'J (3-:^Fn7x-;l') 3-F-'>Atf 
b>X;l'>t>t— F. >>• (3-:^FD7x::i;L') 3-F::^ 
^L,n-YTiy)]/^y-{fyXJlt'.^-.-h. 'J iS-^h 
U7x=.)l) 3- F-'i7Ap - F;l'X>x;l/*^>.- F. 
j; (3-^Fo7x:i;l/) s-F^'^A'^y-lr^x;;/*; 
:?^-F> (3-xFn7x::^;W B-h'=-t>L \ 0- 
*>77-X;l/*^-F^ (3-::::Fn7x::^;W 3 
-F-'>An-^^^yX;l/*^-F, (3-:iFd 
7x-;l/) 3-F:::.'?i.2-F'J7;l/^D^^;l"S>-t? 
VX;^.t^^--F> (3-::iFn7xr.;l/) 3-F-'> 40 
4 - F U 7Jltl^:<^)V^y-\fyX)lt^^--h. 

(3--Fn7x-;W a-Y=.'yL./^-7)lta^y 
-tf>X;b*jr--F, 

[0 0 9 3] 4-^ F + ->7x-;b • 7x-;^3-F- 
'>Ak°^>X;^.t^^--F. 4 ->( F + ->7x:::.;l/ • 7x 
:::;b3- F-'^A n - Fxy-'l/^y-tf ^X/b*^-- F. 
4 F + >'7x:i;L' • 7x:i;l/3- F-'^A p - F^b 
X>X;l/*T^-F. 4-/ F + >'7x-;l/- 7x:::.;l/3 
-F-'>A-^>'-t:r•>X/l/>t^t--F, 4-?{ F4^->7x- 
;b • 7xr:;l'3-F-'>A 1 0-:^>77-X;l/*#^- 50 
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F. 4-^h^i^7x=.)l'7x:=.Jl3~V-^Ln~ 
^^^?>X;F*^.-F, 4-^F+'>7xX;l/.7xX 
;F3- FxH7A 2 - F U 7Mu:<i')l^y^yx)]^t^ 
*-F, 4-^ F+>'7xx;l/. 7xx;l/3-h'-'^A 
4 - F 'J 7;l/:tn;<^;l/--^>'-tr>x;l/4-x^N- F, 4 
F+i/7xx;l/ . 7xx;l/3-Fx>>A/^-7;l/;i-n'^ 
>'-<f>X;l/*:t--F. 

[0 0 9 4] (4~i'nn7xx;b) 3-F->^At° 
b>X;F*^-F> (4 -i'nn7x::::;l/) 3-F- 

'i'An- Fxivyb^y-tfyx^b^^t^-F, -y (4~'>a 
n7x^;F) 3-F^'^Ap- F;bxyx;l/*t--F. 
i>' (4-^nn7x^;b) B-V=-7h^y'ifyxilt^ 
^--F. -J^' (4-i'nn7x^;b) 3-F-'^7AlO- 
*>7r-X;F*-7.-F. (4 -i'nn7xx;L') 3 
-F-'>An-:ti'^>X;l/.ts^^-F. (4-^an 
7xx;l/) 3-F:::^A2-FU7;l/tn^^;U-^>'-{f 
>X;l'*^-.-F. iy (4-^'nn7xx;l/) 3-F*x'i7 
A 4 - F U 7;l/^n^^;l/'^>-{f >x;U*^-.- F, 
(4-^nD7xx;i/) 3-FxH7A>'^-7;l/:tn'^> 
■b*>'X;l/*^-.-F^ 

[0 0 9 5] v>' (4-FU7;l/>i-D^f-;b7xx;W 3 
-F*x>>At:ix>x;l/*:^^-F, (4-F';7;l/tn 
p<f-;l/7xx;W 3- V-'^L n - Fr i/;l/^>€>X 
;l/*^^-F. 'J (4-F';7;^/^^;<f•;^7xr.;^) 3 

- F-'J'A p - F/bxyx;!/*^--- F, v ( 4 - F U 7 
il:ta;i^ll7x=.ll) 3- F-'>A^>■tf>X;^.t^:t- 
-F, V-' (4-FU7;F^n7<^;l'7x-;l/) 3-Fx 
71.1 0-*>7r-X;^.t^^^-F. i^' (4-FU7;l/ 
^U^9)l7x-!l) 3-F-'>An- + ^^?yX;l/* 
^--F. (4- FU7;i/:tn^^;b7x:::;l/) 3-F 
~7L 2 - F U 7;l/^n >^ ^;l/A;y^>x;b**- F. 
i>' (4-FU7;l/tnp(^;L/7x:x;l/) 3_K-'>A4 
-FU7;^t^;)<^;l/'^>-|f>X;^.t^^-F. (4- 
F U 7;b:i-n ^^;I/7x:^;l/) 3- K-'i' A/^-7;l/:i- 
n'^>-(2'>x;l'*:^- F. i/'t 7f-;I/3- Fx>i?A F 'J 
7;I/:4-n^^yx;U*^^-F. i/'t7^;U3- Fx>>A 
y-t7;Ftn-n-7^>x;l'*#^-F, >>'t7f-;F3 

- Fx'j?A;^-7;l/tn- n -^i-i'^jyx;!/*:^^- F, 
i/-f7f-;l'3-Fx'^Alfb>X;l/*^--F. >>-t7f- 
;l/3- F-'i'^n - Fx-yylz-^y-tf^x;!/*^-- F. i^' 

7 -?-;F 3 - F - A p - F /l/X > X - F . 
7^)ia- F-7A-^>-tryx^b*:t-- F. -:/'-f-7^;i/ 
3-F-7A1 0-5^>7r-X;I/4-^t^-F. i^-f7f- 
;l/ 3 - F - A n - ^ ^ ^? > X F . i/'-i- 7 
3-F-'i'A2-FU7;l/+n><f-;b^>-tf>X;l/*:t- 
-F. •yt7^llB-V=-7L.4:-hV7)ltu;^=f-)l 
^>-^f>X;^.t^t-- F. v>'t7f-;b3- F^'^ A/^-7 
;l/^n'^>'-lf>X;l/*?-.-F> 

[0 0 9 6] t;'7x:::b>'3-F-'^Aeb>X;l/*t^ 
-F. li'7x-:ib>3-F-7An"F-r'->;l'^>-tr> 
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t^^^-h. }£7x=.uy3-v=-'yM o-iiyyr- 

x;i/**- H7x-b>a- K-<>A 2 - h 'J 7;l/ 
tti)i^;l^y-{fyX/lt^^-^-h. }f:7x~l'y3~V 

^73L~\yy3~Y-'^h>^~7)]/tu^y^y7.)lt'> 

[0 0 9 7] 2-^nDti"7x-b>3-F:::'i'Ah°b 10 
>■X;^>t^^-^. 2-^'Dnt:~7x:^ly>3-K^'>A 
n- Kri^;l/^>'-t?>X;l/*^--h. 2-^'nnt:7x 
jr-Uya-F-'^Ap- h^i/xyx/i/^^t^-h. 2-^ 
n D H' 7 X ^ b > 3 - F- >> A-^ ^-tr'^X;!/*^- h . 
2-^nDld'7x:ib>3-F-'>Al 0-;?3>77- 
X;l'*^--F. 2~^7DPH'7x::iUy3-F->>An 
-t^^>'X;b*#--F. 2~^7npH7x:::U>'3- 
F:i'> A 2 - F U 7;^;i■^p<f•;^^>■y■>X;l/d-^^-.- 
F. 2-^nDe7x::::U>'3-K:::^'i'A4-FU7;l/ 
:t^^f•;l/'^>-^f>X;l/>t^^-F^ 2-^Dntr7x:i 20 
b>3- F-':7A/^-7;l/ta-^>-lf>X;W.- F, 

[0 0 9 8] FU7x:::;l/X;l/*-'>AeU'>X;l/*:*. 
- F> F U 7x-;l/X;l/*:i'i7An - KT>';l/^>'-lf > 
X;l'*^--F^ FU7x::::;l/X;l//^-'>Ap- F;bxy 
X;^4-^^-.-F. FU7x:=.;UX;l/*^'i'A'^>-fz>7.;l/ 
*^--F. FU7xx;bX;l/*:i'i7Al 0-;*;>'7r- 
F. F ^)7 j.-l\'7s)i't-~=.'0hn-t'7^y 
X;l/.tN?-- F. F U 7x::^;l/X;I/*-'>A 2 - F U 7;b 
tDp<f•;^^>'-tr'>'X;^4-^^-- F, F U 7xx;l/X;F* 
^-^A 4 - F U 7;^:t^/^;^^>-tf>X;^.t^:7.- F, 30 
F U 7xr.;^X;^4-^X'>A'^+^j-7;^t^7>'f-^^-- 
F, F U 7x-;l/X;l/*:::'i'Af-7^?b>x;F*:^- 
F. F U 7xx;^x;l/t^x<>A;^-7;l/:t^^>■tf>'X 
F, 

[0 0 9 9] 4-t-7^;V7x:i;l/- i>'7x::i;l/X;V 
^--^Alf U>X;l/*^^-F, 4 - t -7f-;V7x::i;l/ 

• ■>"7x:::;l/X;V*:=:'^An- FT^■>;^^>•trVX;^.t^ 
F. 4 - t -7^;l'7x::^;l' • ->'7 x :::;l/X;l'4-w 
-^Ap-F^l/x^xyl/^^^-F. 4-t-7^;P7xx 
;!/ • i>'7x-;l/X;V*X'>A-^>'-{f>X;F*^--F. 4 40 
- t -7f-;F7x::::;l/ • v7 x^;l/X;l/*r:>i' A 1 0- 

*>7r-x;l/*^-.-F< 4 - t -7f-;l/7x:^;L' • 
7 X ^;FX;l/*- n - 1 > X;!'* t-- F . 4 - 
t -7f-;F7xr:;l/ • i/'7x:i;l/X;l/*- "i-A 2 - F 'J 
7;^:^-^^f-;^-<>-tf>x;^.t^:t--F, 4- t 
7x:^;l/ • i>'7x:::.;bX;l'*^'>A4- FiJ7;l':tD^ 
^>'s;>-if >x;L'*^-- F, 4 - t -7'f-;b7x-;L' • 
v7xr.;l/X;l/*->>i^A-7;l'+n-^>'Hf>'X;l'*:7^ 
-F, 
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;l/*x>>Aff ^>x;l/.t^^^- F. 4 - t -7 F4^i^7x 
=-)\^ • iy7 x.=-)\^X)Vt^=.^hn- F-r'>';l/'^y-tr>X 
;^>t^^^-F. 4-t-7F+iy7xx;l/. i/'7xx;l/X 
;l/*x'>A p - F;l/xyx;l/*:^^- F. 4 - t -7 F+ 
>'7x:i;l/ • i/7 x.-J]/X}\/ts-'^h<y^yX)\^t-^ 
-F. 4 - t -7"F+i/7x::i;I/- i/"7x:::;l/X;l/*- 
•>A1 0-*>'7r-X;I/*:?^-F> 4-t--/F + :> 
7 X • ->'7 x::^;I/X;l/*-'^7 A n - 1 ^ ^ >'X;F* 
^-F. 4 - t -7V^iy73i=.)\^ ' i>'7x-;l/X7l/* 
-■^A 2 - F U 7;I/;e-Dp<f-;P^>-{f >x;l/*t-- F. 
4 - t - 7 F + ^>7x:::;l/ • v'"7x -;L'X;b*::^7A 4 

- F U 7)l^tiyiif-)l-^y-\fyx)l't^^-- F. 4 - t - 
7F+>'7x-;b • i>"7x-;l/X;b*-'i'A;^-7;b^ 
n^^-tfvx;!/*^-— F> 

[0 10 1] 4-t Fn+->7x:i;F- >>~7xx;l/X;l' 
*rL7A!:^^>X;l/.t^^^-F. 4-t Fni+iy7xx;U 

• •:/7x:l;l/X;^^^::l'>An- Fri>;l/'^>■tf>'X;l/4-^ 
#^-F> 4-t Fn+i/7xx;l/- >/"7x:::;l/X;l'.tN- 
'>Ap-F;bx>X;l/*^--F. 4 -fc Ka+>'7x::: 
>'7x:l;^X;l/4-^-'>A'^>-^f>x;^*:t^-F^ 4 
-t F*a+>'7xx;l/ • v'7xx;l/X;I/*X'>A l 0- 
A>7r-X;^/^^-F^ 4 -k Kn+>'7x:::;l/ • v^' 
7x:i;bX;l/.tx>>An-;t^^'>X;l/*^-.-F. 4- 
h Kn+i/7x -;F • i>'7x -;L'X;F*r:'i'A2 - F U 
7;F?j-n/-^^;b^>'-tr>'X;l/.tN^^-F. 4-h Fn + -> 
7x=.>V' iy7x-JUX)lt^=.<yi. 4 - F U 7;l/;i-n ^ 
f-;l/^>-a'>x;P*^-F, 4 - 1 Kn+i/7x::^;l' • 
>>'7x^;l/X;l/*-'^A/^-7;l/:tD'^>-tf>'X;l/*^ 
-F. 

[0 10 2] FU (4~^h^y7j.=.)l) x;l/*-'i7 
At°b>X;l/*^-.-F, FU (4-^ F+i^7xx;W 
X)lt^=.'yi^ n - F-r i^/l/'^^-t^'yXyU*:?^- F. F 'J 

(4-^ F+>'7xx;l/) X;l/*x'>Ap-F;l/X>X 
;l/*:?^-F. F'J (4-^ F+i/7x:i;l/) 7.)lt^-t; 
A-^y-tf^X/l/^^-F. FU (4-^F+i^7xr: 
x;l/*-'>Ai o-*:/7r-x;l/*:t-.-F. FU 

(.4-}ih^iy7jL-)l) X)lt^=.'t^L.n-yi:^^yX 
;l/*#-.-F. FU (4-^ F+y7x:::;W 7.!Vt^=.'y 
A 2 - F U 7;V:tnp<^;l/-^>ir>X;F*^-.- F> F U 

(4-p< F + >'7x::::;W X;l/*-'>A 4 - F U 7;l/^ 
n;{5=-;l/^>-tr>X;V*^-F, FU (4-p<F4^5^7 
x-;i/) x;^.t^^'i;A/^-7;^+^^>■tf•yx;l/*^- 
F. 

[0 1 0 3] i>' (4-;< F4^i/7x::::;b) •p-F;l'-l' 
;lyX;l/*^7Ah°byX;l/i^T--F. (4-^F + -> 

>-y'>X/b*^--F, (4-7S F + i/7xx;F) -p 

- F ;L"r X 7 A p - F /bx y X;b* F . v 
(4 F + ->7x::i/l/) • p- F;^'f;^X;l/.t^-=■7A 

■^>-e>X;b*t^-F> i^' (4-^ F + ->7x:::;l) • 
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p-h;M;l/X;l/*->i'A i 0-*y7 7-X;^.t^^-- 

• p-hil'{)l7.^]/t^=.^i./^-7)ltti^y-{fyX)V 
[0 10 4] 7x:i;b-rh^^f-b>X;l/*:^'>At:° 10 

7x-;l/ • r h5;^^b>'X;b*::i'>A-ty-tr>X;l/* 
7x:i;l/--rh-7^f-b>X;l/*::i'i'Al 0- 
*y77~X;^4-^^>-h. 7x::i;l/ • r Fv^f-b>X 

7 f - b >X;Ut>->> A 2 - h U 7;l/t n ^ f-zl/'^y-tf 

LA-h^)7JltU^i-}\y<y-\£y7.)lt^^--h. 7x 20 

• r ^7^^^>x;^4-^-•>A>'^-7;^:t^'^>■^f 

[0 10 5] 4-V:Kn+v'7xx;l/-rh7^9^Ix> 
X;^.t^:^ '^7 A e 1/ > x;l'4-H:t^- h . 4 - 1: K n + i/ 7 X 
--/U • r h ^ ^ ^ b y X;l/*- A n - Fx v';l'^>-tf 
> X;l/*^^- h > 4 - 1: K n i/ 7 X • -r h 7 / ^ 
U>X;l/*:^'i7 A p - h/l/xvx;!/*^^- F , 4 - H F 
D:^~>7x:i;l/ • r F7;<f-byX;l/*-'^A^>-{r'> 
X;b*:t-.-F, 4-t FnJFi/7x:::;L/ • xF^^^b 
>X;F*->>A 1 0-:^>77-X;l/*^i'--F> 4-1: 30 

F n + 7 X r.;F . f F ^ ;< f- b >X;l/*::i A n - 4" 
^'^>X;^4-^^--F. 4-V; Kd+>'7x::i;1/ • xF5 
p<^b>X;l/*:i'^i. 2 - F U 7;l/tn ^{^/l/^^-tfy 
X;l/*^>-F, 4-t:F*n4^i/7x:n;l/. f-F7;;(f-U 
y7.)lt^-^L.4-hU7)Vtti:<^)l^y^y7,/]yt^ 
^--Y. 4-t Fn4^i/7x:::;l"-rF7^^U>'X;l/ 
*r:'>A;^-7;l/:d-p'<>-t?>x;I/*^-.- F. 

[0 10 6] 7ji-)l ■ \£73i~]yyX!lyt^-^A\£]y 
yX;l/*t^-F. 7x.-Jl' lf7x-b>X;V*:i'i'A 
n- Fr>';l''^y-t?>'X;l/*^--F> 7x-;l/-E"7x 40 

:::b>X;l/*-'i7i:>p- F;l^X>'X;l/>tH?--F, 7x::: 
;1/ • t:'7x:^b>X;l'.tN-'>A^y-tr>X;l/*:t--F, 
7jl=-iI • \£7 x.=-iyy7.>Vt-=-'yL. 1 0-5^;>7r- 
X;l/*^-.-h. 7x:i;b- ld'7x:::b>X;F*-'>A n 
-:t'^'5'>X;l/*^--F, 7xx;l/ • \£7 x=-l'yx>l 
t-=.'yL 2 - F i; 7;F7t-n;;<f-;i/^>-tf>x;l/*:t-- 
F, 7x-;b- t:'7xxU>x;L'*x'>A4-F'J7iL' 
tn;)<f-;l'^>-<f>X;F*7.-F. 7x-;F- t:'7xr. 
^>x;^*-'^A^^-7/^+^^>-y'>X;l/*7--F, 
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;FX;F.t>-^ A If ^>'X;^.t^^^- F. ( 4 - 7 xx;l/^ 
t7xx;F) . i^'7x:i;FX;F.t>:i'i'An - V'f'i/)^^ 
y-t!>x;l'*?.-F, (4-7x:i;l/^t7x:i;W • 
>>'7x:::;^X;^4-^-•> A p - F;^x>x;^.t^^^- F. 
(4-7xx;F9^^7xx;l/) • i/7 x-)\^X)lt^^t? 
h<y^yX)lt^^~h. (4-7xr:;^^:t7x^ 
;W • i/7 x-JlX^lt^^^'yi, 1 0-*>'77— X;F* 
^-F. (4-7x::i;Ff-^7x:::;F) •z^73i=./lX 
>l't^=.t>Lsn-t^^yX)lt-^--h. (A-7j:-)1 
'f-t7x.-)\y) • y7x.-)lX)Vt-=.'yi,2-h'J7)l 
^n^^;b-s>-{r'>X;L/**-F> (4-7x=->l^t 
7x-;l/) • y7x=.)VX>]yt^-'yi.4-hV7)lttS 
^^;^^>'•{?>X;^.t^#^-F. (4-7x:::;F^;i-7x 
-;W • -:^'7xx;L'X;l/*::.<i'A/^-7;l/tn^>-tf> 
X;l'*t>-F. 

[0 10 8] 4, 4' -ex (>'7x:::;FX;l/.t^-5i-7 
x:::;F) X;l/7i' F>* (lfl/yx;l/*:t-- F) ^ 4, 
4' -e'X (i>~7x:i;l'X;l/*::^;d-7x::i;l/) X;l'7-i' 
F'i/' (n-Fr>';l/'^>-lf>'X;l/*:^.-F) . 4, 4' 
-IfX i>>7 x-lV7.JVt^=.t7 x=.!l) X;F7i' Fi>" 

(p-F;I/xyx;l/*:?i-F) . 4. 4' -id'X (>>'7 
x-;l/X;l/tN-:t7x^;l/) x;l/7'i' F>^' ('O-tf^x 
;l/*^-F) ^ 4, 4' -trx (i>'7x::i;I/X;l/*:::t 
7xx;F) X;l/7^' (1 0 - A>7r-X;F*^-- 
F) . 4, 4' -E'X (i>'7x::l;^X;^4-^-=^-7x- 
;F) X;^7^'Fi>' (n-:t^'5?>X;l/*:t^-F) . 4, 
4' -ti'X i-yy x=-)l7s)lt-=.t7 x=.>]/) X)17^ 
F-:^' (2 - F U 7;l/4-n^^;i/'^y-tf'>x;l/**- 
F) . 4, 4' -ex (>'7x:n;^X;^4-^-:t7x::. 
/I) 7s)\^7^Yy (4-F'J7;l/+n;<5^;l/'^y-tf>X 
;l/*^--F) ,4,4" -ex (i>"7x-;l/X;l/*-:i- 
7x:i;F) x;b7'rFv' (>'^-7;l':i-n'^y-tf>'X;l/* 

[0 10 9] x;i/*>fl:^tt : x;i/*>{l:^tti: LT 
fi. ^--^Fx^i/^y. jS-x;^*r.;^x;l/4-^ 

X;l/.t>>fb^ft(D^tt:f^ltLT{i, 7xi-y)\^7x 
-;I/X;l/*>. ^->-5^;F7x't'>;VX;l/*>> ex (7 
x-;Fx;F*-;W ^^V, 4-hVX7xi-'y)lX!l 

[0 110] X;L'*>Kxx-r;Hb^1% : X;l/*y^x 
Xf-;Mt#tli: LTtt, f5^i|;^if, 7;F+;l/X;b*>Kx 
X7-;b. Mn7;L'4^;L'X;I/*>Kxxf-;K 7iJ-;I/X 
;l/*yKxX7-;l/. Y ^ y X;!/*^-- F^^W§ c 
A^T-tSo X;b*>KxX'r;b{t^!f%OflMiJi: LT 
a. '^vV-ryFv-U-F. en?9n-;F?<5fyx;b* 
>KFUxXr;l'^ — Fn'^yi/'^lz-g, l O-^/xF 
+>'7>F7-tr>-2-X;l/*t^-F, a-^^a-;l' 
^yyV^Fi/b— F. a-y^n— ;l/^>y'•f>n- 
+ ^2 > X;l^*7^- F , a - y ^n-;l/'^y y-f > Fr 
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[0 1 1 1] i>'X)Vt^=-)iiy7V^^yit^^^:i^'XjV 




(1 1) 



t^=->\^i^7V/^yit^^tLXii. fil^a; \£x (-> K (1 1) (cj5i^T. r'° , fej:U'R" immc 

>>'7v"^^>. ex (2, 4-i>'^^;l/^y-t? 5;V+;l/S^/T^-r, ] T'g$n5<b^!t% (OT^ r^S 

yx;l/*::i;b) >>'7Vp<^y. ><^;Ux;l/*:^;l/-p- ilfk^ft (i) j i:^,^9o ) , liJ!-5t^rt(cg^ii^;& 

viixy7.)its~)i>>7'/}<^y. ex (4-t-7^ 2faw-r§>>'75/fb^i% (OT. ^^mmit^^ a 

)l7x=.>lX)lt^-)l) 'y7^;i-^y. ex (p-^n I) J i:i.^5o ) . mm=i-^zm\^XkMt^'y7^J 

xi-\y^y7.m^-)\^) i/7V:^^y. iy^u-\^y/]y lo (OT. r^a^fb^ti (III)J tl^v. ) , 7 
x;l/.t^^;^- p - ^;^x>x;^.t^ - ;l/i>'7 ^ F»^*ftm^!i. U7{l:m ^g3R»^«i\:{k^ 

(i/^n'N+i/;l/X;l'*:^;L') (l, l ->>><f-;bxf- tl^^WSo t^b^T^^o 

;l.X;b*-;W >>'7y;<^>. ex (1, 1 ->>';< [0 116] #g*fl:^f^5 (I) tLXli. n 

xf-;l.X;b*^;W iy7^/)i^y. ex (l-^^;bx --\4^i/;l/7^ n -'\7f-;b75 n-t^^H 

^)VX)lt^=.!l) V7^Ji~^y. ex (3, 3-'>'^^ 75>. n-/x;l/7 = >, n -x->;b75 

;b-l, 5-v'':t+-9-xen [5. 5] FT;d>-8- 7;l/4^;l/75 >S ; v>'- n -7^;l/75 >>- n — 

X;b*x;l/) i>'7yV^>, ex (1, 4->>':t+-9-X >^;l/75>. n -^+i/;l/75 >>■-n-'^■/ 

en [4. 5] r*y-7-X;U*x;l/) >>-7V;<^?> g^;l/7^>, v>-n-;d-^'^;l/75>, v>-n-yx;l/ 

^^*tf?.c:t*<T't5o 7?y. >>-n-r^>;l/7?>l¥c[)>^"7;U+;l'75y 

[0 1 1 2] eK5i'">X;I/3}->*-h{l:^!|%: eH^v' 20 « : hUx9^;l/75>. hU-n-:/pe;l/75>. h 

>X;l/.t^^^-^fl:^1^tLT^i. ex (-^y-tf U-n-7^;l^7 = y. hU-n-'^>^;l/7^>. h 

» X;^.t^-;^eK7->•X ex (p-F;l/X» x;!/ U-n-^+>';I/75>. h U-n-'\'/f-;l/75>'. 

.t^x;l/t K^i/'y, ex (n-:^n/^» X/^.t^x;l/h F U - n -;i-^f-;l/75 hU-n-yx;l/75X 

K^i^'^^ ^>'-tf>'X;l/*x;l/t K^v''^, p-h;l/X hU-n-r>';l/75>^(DhU7-'b4^;l/75>^ : 7 

>X;l/3}->x;bh K^'». n -•/D/^>X;l/*x;l/k K xU^, N-;><f-;I/7xiJ N, N- v'^;><f-;l/7xU 

^i^'y^^Pf^ciiA^T-tSo 2-^^;l/7xU>. 3-;i^;l^7xUX 4-^ 

[0 113] cn^(Dffi(DK%^gija, ll#54-effc ^;l/7xU>, 4-xhD7xiJy, -:>'7xx;l.75 

a2mX±^rI^LTffifflt5il^lA^-et§o y. hU7xx;l.75>. 1 -t7^;l/75 y^O^S 

^SM^fJ^fi:. §^5l3iSiJ®ailKf5 crating )K7 = ; x^y-;l/7? >>'x^?y-;l/75 
^n§A\ ^fg^gil (A) i:ffi©S5iiSi|t0^ltl 0 30 hUx5?y-;l/7^>^c07;bA/-;b75>'«^^¥ 

»*L<tJ:9 0llg|5OTT$.5o CO^^. fficD^fg [0 117] (II) fcLTa. X 

4giJ©E^*J^*~^9 5llg|5^@x.§i:. imm\zm ^\^y=y7=.y. N, N. N' . N' -rh7>t5^;l/x 

SRffWO?ilSAHgT-r?)fil^i]A^'$.?.„ f-U>iy'7^>'. -r b-5^^b>i/"75>. 'N^-y-^^ 

[0 114] [^Mii($lJffllM m35gB^fcJ;y||4llW \yy'J7^y. N. N, N' , N' -xF^+X (2- 

Kfel^Tti. ^?){C. S)tlCj;»3^£|iJ (A) t Kn4^i>xf-;1/) xf-b>i;7^y. N, N, N' , 

{iffi©^fi4SiJ*^?.4i;/c^(Db>>'Xh^^^ltf'{cfettS N" -rh^+X (2-eKn:^^>>7"De;W x^b> 

raa^^WL. lf87feni^T'<D»^L<:^(,Hb^S i^"7 = >. 4, 4' ~->'75/i>'7xx;b>(^>, 4, 

{5^ffllSiJt§ffffl**t5Ktlit![MSi|§E^-r§i:fc 4" -v''75/-:>'7xX7l.x-r;b. 4, 4' -v7 = 
i:©j:5*^&MffligiJ;&^ffl1-Sc^:tc 40 J^y^n^jy. 4, 4' -i/TS/ i>'7xx;i.7 5 

cfco. m^mmmm^-m.t'^^tx.. mzx^^jt^y 2, 2' -ex (4-7 = /7xx;i/) 7d/^>. 

ilbTMiaA^l^i]±^?.ti:ttc. R)teA>e>IIfifflS 2- (3 -7 5 77x:^;L/) -2- (4-7 5/7x^ 

T-O^ltBtiftPal (FED) (Dttt(CJ;§lyi>-Xb/^^ ;W 7n/^>, 2- (4-75/7x-;W -2- (3 

->0||*i^ft^W]^§CtA^'Tt, :/n-tXS^ttic -H Fn4^i/7xx;l/) 7n/^y. 2- (4-75/7 

ffifeTMn/ctOt/S:?.., mmMm\}i\.X\t. ^=-)V) -2- (4-11 Fn+>'7x-;l/) -ftiAy. 

XF/^^'-^OffMlS^'OMTt^taMat.iOiSS 1. 4-ex [l- (4-7 = y7x::i;L') -l-T^f- 

tt*':sMt:L*t.^^g*wa^^:^ww^Lt/v c^^^ ;i/x^;w -^^-tf^, 1. 3-ex [i- (4-7 = / 

r^^mmMmtismtLx^i. mm. jm^ (in 7xx;^) - 1 ->{^;i.x^;n -^>Hf>^^w?.ii 

[0 115] t 1 5. 



[fl:2 8] 
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[0 118] mm\t^ (in)fcLT(i. <?i|;l{±\ 
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75H\ N-^f-;b*;l/A75 H\ N, N-i>'^5=-;U* 
;1/A75F\ 7-trh7^F. N-;<f-;U7-fe h75 F. 
N, N-i>'^f-;b7-trF7^ K. yDlf;i->75F, 
>'X75F\ l^nUF>, N-p<f-;l/t!n U F>l|*^ 

[0 119] MtB'>b7fl:^tttLTfi, ^J^{f. m 
m. :?(f-;I/'>b7. 1. 1 ->^'^^;l">b7. 1, 3- 10 
i/yif-lVyUT. 1, 1, 3, 3—f F7P<^;b'>b 
7, 1, 3-iy7x-)\^'yU7. hV^^^Jl^tt^VT 

[0 12 0] Mfa#g««SSfb#i%i:LTti:. 

^yX'{^^'V~Jl. 2->(^;W = ^"y"-;k 4-^ 
f-;W^^"v-;l/. 2-7x:^;bf' = ^'"v'-;l/, 4-7 

4-^^;l/trU>'>'. 2-xf-;Hf Uv^'y, 4- 20 
xf-;H^'J>>>. 2-7x-;l/lf'Ji^>. 4-7x^;l/ 
IfUv-'y. N-p<^;l/- 4 -7x-;l/eu 
y^ =.u9ym. =.u9ym7^v. ^/vy. 8-t 
^iy^yvy. 7'7Uiyym(D\^vy'ym(Diit\ 
iyy. \^u^yy. +/^f'u>. 7Uy. 

\£ttV'Jy. }£^Viyy. 1 -k°-^U>>'>x^?/-;l/, 
2-lf^Ui>">x^?7-;k t;l/*';>-. 4-^^;I/t 
;b.tNU>. \£^yi/y, 1 ,4->>~p<f-;btf^^i^'y, 

1, 4-i>'7-f'e''>^7n [2. 2. 2] 

[0 12 1] cn^nmm^mit^mo^. ^mmit 
tc. tmmit^^n (I) <D*m vu7)i^)V7^y 

(B) f /c{i7;l/*'JBIj§tti}fli (C) 1 OOMMgPt 
0. 0 0 1-1 oam 1fK«=tL<{J:0. 00 5- 40 

^1*^0. 00 lSlgP*!i-£?tt. ^D^X^mCcfco 

[0 12 2] mmmn mmmmu. mm 
ti, 7r:pt->^, -fy^-^y^., /r-ty^.h^^m^n. so 
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tt^iiti. y=.tymmmmm^o 

[0 12 3] tuiB7xt>^#ffigttgi]©Mi: tTfi. 
.t^ U t^yj:^Uym7Jl^)lx~7-)m. V ^+ 
>'Xf-b>'ig|g7;I^+;l/7xx;i/x-x;l/|l. 4^Uxf- 
Py^^-'J 3-;KDili«ffi^S^'xXT;^?il?cD(5A\ 

T»p°p«T:\ KP mmit'^xmm) . >t^u7^- 
m±mit^xmm) . X7h'y7 (h-^A7n^?-v; 

7S) , yiSyr^:^^ (izQ^^y^it^xmm) . 7 
n-7-F (f±:feXU-xAS) , 7+J-H;9-F. ^t-7 

5„ i:n?)©^ffi?gtt^jii. iSi^54T-S/c(i2fflW± 

[0 12 4] mm] mmmmii. mmox.^-^ji' 

^'-mUbT. ^©x^.;l/4^-;&g?fg4^iJ (A) fe§ 

a. 7-bF7xy>S. '^>7"7x7>^. i-7^uy 
m. if7-trf-;k xitv-v^ \n-X^yii')V. tfby 
7>F^-(r>'^. 7x7f-7i>>?i^T*?.„ Cti 

ib<nmmii. 1 a^ffiT-sfca 2mxit^/s^5-bTf'i: 

?imfS.^'p(D±m^mn oosaa^icjtfLT, a^. 
5 0 mms^ur. w s l < 3 o aagPOTT-sSo 

[0 12 5] S/c. 3if4«?.l.^ii:«MH&t?.Ct{C 

3y(Dmmmm-^. mmi^m^t^cticj;: 
[0 12 6] [?§»i4sijffli^j] mmmmmt lxh. 

7x/-/Ht7kKS. A;l/.t^+~>;^a^o^tt 

^mf^^tfs^xt^o mmmmmmit ura. 

;<f-;VS, 1 -Hi^xg^;!/^, 1 -S^^- n -7nlf;l/ 

j-it^'^^nmMntLxkt. Fies ci 2) ~ (i e) 

[0 12 7] 



nt2 9] 



(1 0) tctei/^T. R iijmmi'^rdmmm^ 

5^K«07;b+;l/S> 7xr.;^ss/ctti-t7f-;l/a 

J;<, paUX±Om q(iOJ.:^±cDSaT\ p + q 

<6mrzto ] 

[0 12 8] 

[ftso] 
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p. q. r. s. tfeJ;t>*u{i^n^nOJ.X±®S^ 
T\ p + q<5. r + s^5. t + u<5. p+r + t 

^ 1 mtzto ] 

[0 13 1] 

[ft:3 3] 



K (1 1) tCfel/^T. R- fc'<fctfR tti*: (10) 

tmrnm^. kum-^. -o-. -s-. -co 

-C00-. -so-, -SO2 -c (r" ) 

(r" ) - mt. r" fecttfR^' a^iat34a{C7K 
^;^<D7;i/+;i/». K^ll?IS[2~i i©7;/;i/S, 7x 

[0 12 9] 
[Its 1] 



(fib, r' tiifiie(ci5it:-esD> x«o~4©mT- 

S5o ) ^^sb. p, q. rfej;t>'s{i:?-n^noJ.X± 
©SS-e, p + q^5. r + s^5, p+r>i;&«/c 
•To ) 

[0 130] 
[fk3 2] 



(x^ (14) tCfoa^T. R' fcj;t>R (1 2) 

mm^ 0 r" ii7k*iii^, mM m 1 - 4 50 



K (1 5) {Cfel^T. R ticfcy'R'' (iS (1 2) 

ihhit'So> r" (1 4) fci^STfef). 

•tSR" {itiS{C|pI-T'feM=S:^Tt>J;<, p, q, 
r, s. t, u. vfecfct>*w{i^n^no«±cOSIS[ 
T% p + q^5. r + s^5, t+u^5. v+w^ 
5, p+r + t + w^\mrct. ) 

[0 13 2] 

[fk3 4] 




K (1 6) tCfet/^T, R feJ:t>*R (iS (1 2) 

r" (1 4) mmr^&o. mmi£ 

-rSR" mgStC|B|-T't>S=S:oTfecfc<. p. q, 
r. s. t. u. vteJ;tfw{i*n^n0W±(?3m 
X\ p + q^5, r + s^5. t+u<5. v+w^ 
4, p+r + t+v>\mrct. ] 

[0 13 3] mm] wsmm^^iymmmmmm 
mmis^zim 4 mm^^ mmmmmmmm 

It CD 7 Y f 6ii-r § d 1 1 j; 'J T . mmMm t 
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[0 13 4] mmmtLxii. m^n. :r.-fm. 

^ ^ b (^^^y>^^:) ^fbKlSt^^if § C 

:^;l/x— f v/'x^py^U n-;l/i>'7;l/+;l/x- 
7'nebv^"U3-;I/t/7;l/4^;l/x— r;l/ 
:/nt:u>^^i;3-;i/>/'7;l/+;l/x-f;l/?S, xf- 
uy-;fV n-;i/ty 7/l/+;l/x-x;l'7-tT- ^ 

n If b^^'U a-)l^y7il^!lx.-Til7-t7— h 10 
SS. Mxx-r;HM. t: Kn4^~>MxXr;HI. ?LK 
xx-rm 7;bn4^i/i^|ixxr;l^il. (^t^) m^^r 
hym. 7-tr hMxXT-;!/®. lf;Hd">Kxxr;b 

A75Hm N, N-i>'7;l/+;l/7-th75 N- 
7;l/+;bt°nu F>IS. y-^i^h^S. (/-^u^y 

it) mmmit7mm. o^^^-yit) mmmitym 
[0 13 5] iKD^ommmmitLrii. x^^b 

>^fUn-;l/typ(^;l/X— r;k xf-b>^ij 20 
t/x^;bx— f;K xf-b>^^U3-;l/t/-n-:/ 
alf;Ux-r;k x^by^U n-7f-;l/ 
x-t;K v>xg^by^/"U3-;l'i/"^^;l'X-r;K 
xf-b>^7"ij n-;l/v''x^;l/x— r;b, i>xf-b>yij 
n -"/n tf^l/X— r;l', i/X-^l/yj/'U n- 
n -7f-;l/X— r;b> xf-b>i7 U ^ 
^;l.x— r;l/7-t-r-h> x^bv^-g 3-;l.tyxf- 
;l'X-^;l/7-t!f— yntfUv^'Un-yl/tXp^f- 
;l/x-x;b7-bf—h. T'nifbyi^'Un-^i/^yx^ 
;l/X-^;l/7-tr-r-h, 7°D b°b>i^"U 3-;l/^X- n 30 
-y"atf;l/x— T-;l/7-t-5"-h. ^ v/n-^-;l/7-trr 

;<^;l/x^;l/'irh>, i/i/u^^-if/y, 2-^ 
f^/y. s-^fiiyy. 4-^y^/y. 2-hK 
D+S/-/ntf^yKx^;k 2-t F^+v■-2-^f• 
;^^^l^^>Kxf■;K xF+i/S^x^;K kFn+ 
v'WKx^;K 2-hFn4^i/-3-yf-;l/i§^>{^ 
yl/. a^y^^;!/. ?LKxf-;I/, ¥LKn-yDlf;k UK 
i-ynlf;K 3->(F*i^7^;L'7-trT-F. 3-^ 
f-;l'-3-y F4^>'7f-;l/7-tf— F. 3-y^;U-3 40 
-y F+s^7^;^^^t^7^#.-F> 3-^^ji-3~?i 

F + ->7^;b7f-b-F, Mx^;l/. fFKn--/ntf 

mmn~7^)i. 7-thmm^^)i. 7-bFMx 

f-;K 3-y F+i/-/nlf + >K7(f-;k 3-yF + -> 
:/nl:°t>l|xf-;l.. 3 -x F+'>^n tftyiiy^ 

S-xF + vT'nlf^y^xf-;!/, N~yf-;l/t°n 
U F>. N, N-i>'yf-;P*;bA7= F, N, N-^'/ 
^;l/7-t F7 5 F^^W§Ci;A^-C-t?.„ 
[0 13 6] ymfb^i^'un- 
;l/ty7;l/4=-;l'X— r;I/7-bx-F1i, 2-'^•/^^X 50 
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y. IL^xXrm 2-l:Fn+'>ynh°;i->^xx 
rm 3-7;F34^^>^nlft>KxXr;l/S^AW 

ictSUT. ^>'>';Fxf-;l/x-f ;K n 
x-x;I/, i^x^by i/'ij 3-;l/t7 y ^;l/X-f-;K 
i/x-^Uy ^'^) / m=f-/lx.--y-jl^ 7ir F-;l/ 
7-feFX 1'y.t^^>■, ijfuym. tifV)m. i- 
ji-^'^fy-;!/. l-y■:^y-;^, ^yy')i7ii:3-)i^ 
mm^yy'j\y. Smt^xf-zl/, -^a-^Si^xf-;!/, V 
b-f >K>>'xf-;l/, y-yf-n^^Fy. i^^x^b 

KK:/nifb>. xf-byyun-;bty7i-;l/ 
x-r;l/7-tr-r- F^CSi/i Ar§^iJ;& 1 «t(±rilJOt-S 

[0 13 7] [b-:>'xF^^^-y©ffM] ®3fge3o.i^ 
~>U3><>x/N-, 7;l/^xH7AT'^S^a^n/c'^x/N- 

b/c©^. toiijaa («T. cQiipiaMa* rpBj t 

l^^o ) ^lft/\ i^(/>T'Blf^C»VXi7;^5?->';t/)-LT 

i^bi>'x FMtcST^-r^o ?-(Opgtciifflti.c iiA^T- 

tSM-MfcLTii, 7kMT(Dl|^X'^^7h;l. 0^g2 
5 4 nm) . K r FX+i/Tb— »f- (rM2 4 8 n 
m) . A r Fx+i/vb-+)^'- (jgft 1 9 3 nm) 

mmnm^. yy'^uhaymmm(Dxm. mmm 

"fmWtL^. mc. K r FX-^y-^ly-^- Qm 
2 4 8 n m) , A r Fx+->-vb— if- 1 9 3 n 

[0 13 8] mmii. bi/'XFOM&tt<DlS**l6]± 

^•iJ:^/ci6(c. mmmm cot. c(Djmmm% rpE 
mii.. mmmmmmi&mm^miA. mumnm 

<(i5 0~l SOtT-feSo f-Ofl. 7;l/*Ugif«T 
m»t 5 c i: (c J; D . RlT/g'O b i>'X F / ^ - V^ffMt 

So 

[0 13 9] 7;bAUfI«tLTtt. <5^iU«\ 7;bA 

v±m7mim. 7y^=-77K 7)i=^ii7^ym. 7 
)\yti/-ji7^ym. mmmA7^ym. ■rF^7;v+ 

;l/7>t-7Ah Fn4^i/FS, 3iJ>. i, 8-y7 

■^"cyju [5. 4. 0] -T-^yf^'-fey, 1, 5- 

'y'7^f'ei/^'^ [4. 3. 0] - 'b - J %ym<r)7 )\^±i 

')mt^\m 1 ms:xh^. iim. i ~ i oss%, 

L < ti 2 - 5 ««%cOS)S i: 5 j: -5 L fc7;l/:^ 
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')vt7mimmin^o mem n^Tiv^vmim 

[0 14 0] 

[0 14 1] [xnt^-iimmmt^it^m^is:. 



n7v>2 0 0ml t(§»L> mm-( V-<y^!V2 3 
1 OOml^($o<DrgTb/co ?iTfi3 05j^}||$Lfc 

f#p.nfc@l**53-«L, i:n;&s>'^nD^^?>i oom 20 

/Co ^©ftSjtS^^ft©i?^nn^^>?Sr${c. n-^ 
5 0 Om 1 %i!)P^TjgfS^^%%ftfSrB$-&/cc 

[0 14 2] ^m\2 

j5f57^XnrtT\ o-^f-^l/h Fn4^>'7>'t-'>A 
3. 3g>&x5?/-;H OOm 1 ic?§)gL. S^lgt F U 

■^7^5. 6 g^hu^xmnLrz(D^. sen «fb^i?!i 
3 . zg^fsa^xs mfBm^xmw l /to ^omiig7K so 
5 0 0ml ^ha^r. m^SLmmmM>i^rzo sjs 

^l&mmL. M'^^mLT. 2-yF+W5/- 
1 _^^^Vy7l-+^i.3. 3g^f#/c„ 

[0 14 3] mmm 1 

S)S77X3rtT\ St (ii) <Dit^\. 9g;|:rF7 
7Kn77>5 0ml{c^(Sb. 1 -yn;^>x;l/*^ 

;i/75>3. og;&?jSTLTi smuxmntrco ^ 
(Drmm2 0 om 1 ;&to^T. m-mmm^B-^ 

•&fco S^S^fiStft^^tSiL, *^gj*LT. 2-^F+ 40 
1 — r^iJ^yvt+i^A- I --fuAyXfl 
F 2. 7 g;&t#fc<, ii(Dfl:^;& (A- i ) tt 

So 

[0 14 4] 2 

a*HillL/c^)i77XnrtT\ i^: (ii) £Djl:^1%l. 
9 g^f-F77FD77>5 Om 1 (C/g»L, 10-:^ 
>7r-x;V*:^;Vi'n7 Y F5. 0 g^to^T»L 
/CCD*,. F'Jxf-;l/7 = >3. 0 g'&iiT-'bT 1 S^TtS 
rST-WL/c. ?-oa»K2 0 Om 1 ^tax.T, SlS 
*.ftm^f*l*Si.^-ti:/i.-, St5t.fi!c^%^>«L, K^t^ji 50 
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LT. 2-/h^y-f^y~l~^y^'/yt3ryL,~ 
1 0-*>7 7-X;F*:7--F 1. 3g^f#/c<^ COft 
^t)^ (A-2) ttZo 
[0 14 5] ^fiicf?il3 

SiS77XnrtT\ o-^^;l/t Hn4^i/7ytx'>A 
2. 3 4 g;& y^?y-;H 2 0m nc?§)Sb. 
{cS^^tFU>>A5. 9 0g^ta;tT}tffL/co ^(D 
2-tl F^+W^7'^+^t/> 1 2. 3 g^fiux. 

X. ixJtM^v^^mux mmmnLrz'ik. Siitccto 

^rStlMXDI^t. Mxf•7^fcn-^+^t>*l : 2 
©J;l:Trli^L/c?S®W»m^it Lt. ->u A^VFA^ 
i^^m^xmrntx. z-^^h^y^^y-i-y^u 

^+^t/>;i-+i/Aoe§i|g||3. lOg^fffco 

[0 14 6] jlMi|3 
g*»i^L/cg)i7^X3|*!-p\ (iii) Oft^1% 

1. 0 0 g^r F^li Fn7^>5 Om 1 (criWtfco 
c oyrmic 1 - 7n 7 ^ > X7^>t^x;l/ n 7 ^ F 1 . 8 2 
g%Anx.Tffti$Lfc©-&. FUxf-;U75>l. 94 g 

^TL. s.itM-^^^m^x I o^mmwLfto ^to^ 

F U -^7 A7i<?tffi. 5 Ma% a '^K7l<^?«SU'»KT' 
^^Lfco IeI/^T, »7Mi?v^^>->-^A-e^jiL. n 
-^U-x/^#^-^-;^fflO^Tl«b. i^^x^;l/i: 
n-^4^+)-y^i : 3«l:t'e/I^L/c?§|g^®ffl?§^gi: 

LT. y^)fi^f)\^i]vhm^^xmmk. mmi^u 

2- / F+>^^ = /- 1 -y^vi^^^/yt^'yh- 
1 -7^7^>x;^4-^^-- F 1 . 0 2 g^ff /io iKD^k^ 

1^5^ (A-3) t-rso 
[0 14 7] mm± 

g«i^U/c$gji7vX3rtT\ ^t+~>A5. 69g 
^^jS If U 5 0 m 1 LT C 0 °C \Cm 

i'D^YFe. 03g*ta^. Sj6fiS^^^(c2 

ST'±#$^^*^e,M{C 2KfrBmff^^ltfCo ^(OfS. 
SJSM^^cfc < ?^in b/c»j< 7 0 0 g cfitCtSA L 

T. 'mntcmm'^mLwmi^x^QmLrc^ 

T't»P.tifcffi±fi!c»^rF^kFn77>2 OOm 1 tc 
2 00 0ml©»j<(crgTbTtfi!c1*^?i@ 
^^§Ci;^3/S^01L. ?#e.tl/c[aft^K$g)SL 
X. 2-t-7~f-;F*;l'#r.;F:t+->-f 5/- 1 -->^' 
P'N^^Ht/v^i-^^-^L,- 1 -7°n/N>x;l/*^--F 1 

1. 6g^f#/co ^(Diti^V^^ (A-4) i:1-?.o 

[0 14 8] SffiM^ 
S«l»L/i^)i7^XnrtT\ -^+i/L5. 69g 

^■jSiSt^'Ji^'^s Om 1 immLxcn^ovia^n^ 

L, 1 -y'^^^X/l/^x/l/^n^-f F6. 7 4g^ta 
^<i;<iti;iIL/c.S®7k7 OOm 1 cftc^SALX, v-^n 
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n^^?>2 0 0mI-?3[p]attiL/co lf«l^^^^±. * /c„ iIcDfk^!f%;& (A-5) t^-^^ 

5 mm% 'ym7mm 1 5 o m k mm7mt h [0149] umb 

U '^Ljmm 1 0 Om L taftIt^7K2 0 Om 1 ©IT' S^Bjt L/cgji7 vXHrtT. S>-^^;bi^'U Je-4^^>A 
i^^b/Co ^^l*te7Kfi^K-7/^-^.i/^A 1 5 gT^M 4.6 4 g^lE^ae'J-»5 Om 1 (Crg«LTtn*0 

1 0. 6 g(Dt4 iimmmmnk. cm^m sg^tm^, mmvszmmnbrco 

1. 31gt2, 3-i^tFnlfv>0. 5 0 4 g^v/- n^yl/^^n^^ K7. 3 2 g^ip^. (SlrSSTMK 6 0 

x;i/*>^-7j<fttto. 4 2 gmmmi: 1 2NfPb1 »i<7 0 0ml fpmxL. m^biircmw^mLx 

mnmmz. El&U^^i^^ati^^y\ 5 0m \ lo lg7j<Tj;<^^L/io ccTlf?>n/cffi«1%;&>'U 

ft6S7i<7 Om 1 m-vm^irc. msmMm-^ 7^)i^/w^-)]yt^iy^^y-z-r^ yy^^^yi. 
mEmmm. n^^rm^mwy^jij^ixyij^h^m tz, c(Dit^m (a-6) tt^o 

O^TWm *SIESLT, 2- (2' -rh^hKn [0 1 50] f#P.nfdt:^ti (A-O ~ (A-6) <D 

: 0 im^m.^'m. jms-axsos winHa^^ffn- 

X5>y^-«git: 5mA (<lffl;yx:Xe) 
Ad}1«E : 3. OkV 
ION MULTI : 1 . 3 

^^y\m : %m.^m%^ (fab) 

1^ai^'t> : fs^^y (+) 
SJSHMSIH :20~1500m/z 
X^^+y : 3 0 s e c 
: 1 5 0 0 

-7hU>y^X : 3-xhn'^yi/Vl/7;l'n-;l/ 
[0 15 1] m^'m (A- 1) - (A-6) (T) H- «-;l/*07~l 2(C^-ro 

g-l : B*«^«S^:^ttS J N M- E X 2 7 0 

msym :cDCh 

[0 15 2] ^Mi[7-2 5, mmW^?, frLS7t«^tx.TI|)feLfc„ Sm g3, *4fC,T^ 

g2 ({IL. g|5aafi(cS^X) tc^t#)3!c5)-^ 1-r^)ttB#ra1tCTPEB*ff-p/Co '^I/^T% 2. 3 8S 

7y7^;b^'--P5jiLT. fflfi!c1%?§fS%I^SLfco «^LTfflV\ 2 3 0#P5]l#Lfc©-6. 7kT' 

#efi!cft^fS;&. v^'J3y'j;x7^-±{c[HIKlfl^ so^PalffiifL. I^^lt, \y'J7.v>K^-yn:Y&m. 

LTco)^. S3. a4{i:/-i^-rrS)St^F^tcTPB;&ffo /c„ ^mmim^xstmmmmm^^. g5. sstc 

T. MWO. 5/im(Dbi>'Xh^g^Mf fcMW 0. 1 /i .l^-To fib. F 2 x+i^vb— tf'-T'®7tL/c±f 

m (fib. ¥2 x:^Fi/vU-tf-T'®7tet5^^) Ui^'XbJSM©)iffAmT»l^/ci6. ®a*3=fct>m 

iy7.VmmfS.LrC0 C(Olyi/XhmiC. KrFX 40 gO^^TSL/Co 

+ ->-7b-^f'-HaWSH (lSn°a€N SR-2005 E [0153]CCT\ §Ui>'X h©fffffi[i:. TIB^SM 

X8A. (tt) :in>tJ) K r Fx4=->-7b- T1lffiL/co 

•*f- (SS2 4 8 nm) 'IrVX ^7^^->;&/rLB)^« ^^->'J 3>>>X7N-.h(cffML/cbvX 

^^X.TS7^L/co t/i -g|5«^MiJT-tt, KrFx+ >tl^^x.TSycLfcO^.. iL-^{Cit)^lt-^-^/;S:?T 

y^u-^-icw^r. m^mo^m^'immm (so i\ :^i^T-7;bA'j]SftL/c©-ts, jmt. ^mtr. 

KeV) (iSp°p^,HL 7 0 0 D-M (®i^)S4. 5 Uyxh'^^-yms&LTct^. m<fiO . 2 5 /i mO 

A) . (ffi) QtLmmm) rn'm^-^x"?/^ • 7>f • x^-x7^^?->' (i l i s) ^iw 

^-y^'ffLmm.^^^xmm^t\ $>^hHm^ loMmcnrntmytm^mmm^mtL. cnmm 

F . x4^->vb— tf-BBjtSB (E X i t e c htt L/co 
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[0 15 4] zli^>ME^i/U3y^x/\-±{i:jfM 

bfzmUO. 2 5 /xmOv-fy • 7>'K • X^-X/^^? 

(1 L 1 s) (Dmmm(0Tm^mia tm 

0. 8 5^Lb /La ^ 1 

[0 15 5] Mi^«)i^)te«T'S7^LT>";n>>> 10 
x>'^-±^^:iffML/c^^iSO. 2 5;tm(D^f'y-7>K 
• X'^-X;^^?-^ (1 L 1 S) (D/^^~ym^W 

0. 2 5 /im(D^Y> • 7>F • X^-X/^^?-> (1 

LIS) oyfiBmm-^^mm^mumm^^xmm 

m\ SfC/TstLctLd^fflSL. 

Lc/Ld<0.05 20 

[0 15 6] tyx-y>;77^X : i^g+Htsn. 2 5/i 

mo^-o • jyy ' X'^-x/^^-^ (1 L 1 s) o 

7^>;^^->^SgS«?^«SMtcT^SL/c„ g|i 
4 fCii^$nS«SIW'5:ff?«<D-^lJ*^-r. 0 1 4 tfc 
t.^T (-r) tibJ>'Xh/^^->'£D¥ffi0. (D) 
Xh/^?->cDiM0T$.D, C3fl{i^^<i;0it®$ti 

y/^^^-xDWiffltc/f^-^raicfciHiiacDifetbi^® 30 
mcmfm^^mimmo. 2 5/imt©MACD^ 

ACDA^O. 0 1 iim^l^ : gff 
ACDA^O. 0 1 /zmJ-X±:^a 

[015 7] mmmisj;ixfttmmw::mm. 

ffl'D jlf^^ . ^l (a) 

a-1 : }~U7x:::;l/X;l/*:i'i7Ayt7;l':tn-n-7 
:5f>X;l/4-^t--h 40 
a-2: ex (4-t -y^ll7x=.Jl) 3-Fr:>i7Ai 

o-Ay7r-x;i/*^--h 

a-3: ex (4-t -■rf-;l/7x^;W a-F::::'^^/ 

t7;l/tn- n -7"?>'X;l/*^^- F 

a-4: ex (>'^n'\+v;l/X;l/7*r.;l/) 'Jj'Ji-^ 

y 

a-5:ex(l, 4 v++^txen [4. 5] 

- 7 -X;l/4-N-/b) v7 V"7( '9- y 

a-6: ex (t - 7^/l/X;I/*r.;V) v7V'^^> 

a-7:N- ( F U 7;U + n >'X/l/4-^-;^^4--» e 50 
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:^i'n[2. 2. l]^7°F-5-X>-2, Z-'Jfs)\^ 
*'+'>^5F 
[0 158] (B) 

B-l:t^U (p-eFn+^>x^U» 4'cD7x/-;l' 
tt7KKa07K^Jg^© 3 4 1 -X F+ J^xf-;!/ 

ST-H^^nfc^)jg (Mw=9, 0 0 0. Mw/Mn = 
1. 9) 

B-2 :4^U (p-eFn+v/x^b» ff>£D7xy- 
;Vtt7l<KS©7K*li^©2 5^;l/%*^ 1 -X F+i/x^ 
;l/ST'B^$n, 8t;l/%*^ t -7F+>';!3;l/4<-;l'S 
T'Bi^^tlfclSflg (Mw=l 0. 0 0 0. Mw/Mn = 
1. 1) 

[0 15 9] B-3 : m (p-e FD + i/X^b» 
cf3<D7xy-;l/tt7K^S®7K«IS^0 2 3t;l/%A^~ i - 
X F^^i/xf-yl/BT-g^^^tl. 1 Ot;b%A^' t -7^;l/ 
^Xm.'^tmcmt (Mw=1 2, 000. Mw/Mn 
= 1. 2) 

B-4 :.1^U (p-eFD+i/X^b» cti07xy- 

/bt+'^Xf-zl/ST-H^^tl/c^flg (Mw= 1 8, 0 0 
0. Mw/Mn= 1 . 9) 

B-5 : p-eFn4^>'X^L/>/X^l'>'/p-t- 
•/F+v'Xf-byita^ft («l^t;l/l:!:=7 2 : 5 : 
23. Mw=16, 00 0. Mw/Mn=l. 7) 
[0 16 0] B 6:.t^U ( p - e Fn:^->X^b» 
4'©7x/-;l/tt/Kg?a'?3/Ki:l5i?«2 6t;l/%A« t - 
7'F+->*;l'.-p^;l/ST-H^^^n/-« (Mw-9. 0 
0 0. Mw/Mn= 1 . 9) 
B-7 :;KU (p-e Fn4^->X^by) 4'©7xy- 
;btt7l<lgS07j<*||f^cr) 2 5 t -7' F+S^A;!/ 

.-K-;byf-;l.STH1^$tlfc^)i (Mw=2 5, 0 0 
0. Mw/Mn= 1. 2) 

B-8:#U (p-eFn+v-X^b^) ctJcD7xy-;l/ 
tt7K^a©7K*iC^o 3 2 -7^;P*T'H^ 
?n/cltSg (Mw= 1 5, 0 0 0. Mw/Mn=l. 
7) 

[0161] B-9 : p-e Fn+>'Xf-U>/X^b> 
/7^"J;^K t -7^;i/tta^ft (±t«^*;i/hb= 6 
0 : 2 0 : 2 0. Mw= 1 2, 500.Mw/iVln = 



8) 



B-IO: p-e Fn4^->X^b>/p- t -7F4^->X 
f-b>/2, 5-i>'y^;l/-2, 5-^++)->v''t-;l' 
i>"7^'Ub-FttM^f* («S-&t;Ht= 7 2 : 2 5 : 
3. Mw=3 0, 00 0. Mw/Mn = 4. 3) 
B-11 : p-e Fn + i/Xf-Uy/p- t -7F4^->X 
^by/7^7iJ;b^t-7>/i/±ta^|* (ttM^t;bht 
= 70: 15: 15, Mw =16, 000. Mw/Mn 
= 1.9) 

[0 16 2] ?gft?$imgi| 
E-1 : -/XxZ-^l/^ 



E-2: 2-\^Yu^iy<yV7j./y 



2 >>■;!/ l£US>> 
2 - 7 X ::i;l/-^>X'i' = 
F-5 : hUx^y-;l/75> 
F-6: Y^)-n-t'7^)W^y 

mm 

S-1 :?L^x^;l/ 

S -2 : X h ^^i^T^n If jf-y^xf-;!/ 

S-3 : T'DtfUyyun-zl/t/^i^/i/x- 

-h 

S-4 : 

[0 16 3] [in ^-^mmLm- 
immmm (a) 



(25) mi2 00 3-5 5 3 4 1 

48 

C-l :.t:u (p-kFn4^>/Xf-b» (Mw-7, 5 
0 0) 

C-2: p-t Fn+^^xf-^y/xf-Uyiil^^* (±t 
a^t;l/i:t=80 : 20. Mw=4. 0 0 0) 
m m (D) 

D-1 : h+fy^^;l/'>l^7 (iaB°B«MX2 9 0> =ft 
(«) M) 

D-2 : -r 1-7^ h+>'^f-;l/y'Jn-;l/'>U;b (Sp°p^ 
10 C YME L 1 1 7 4. H^f^t^7:^^>y K (tt) Sy) 



[0 16 4] 
[^1] 
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(Sti) 
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S-3(650) 
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B-1(70) 


F-1(a7S) 








B-8(30) 




S-3(4SS) 


A-4(3) 


a-2(2) 


B-9(100) 


F-2(0.4S) 


S-1(455) 




a-3(2) 




F-4(0.15) 


S-2(i95) 


A-2(4) 




B-6(80) 


F-3(0.45) 


»-1(19S) 


A-6(2) 




B-7C20) 




S-3(455) 


A-«5) 




8-6(100) 


F-4(a.Z0) 


S-1(45S 








F-5<a.20) 


S-2(195) 


A-K3) 




B-2(100) E-1(5) 


F-5<0.70) 


S-1(195) 










S-3(455) 






B-3<100) 


F-5(B.30) 


3-1(195) 








F-a(B.40) 


S-3(45&) 


A-4(5.5) 




B-4(70) 


F-l<0.90) 


3-1(195) 






8-6(30) 




3-3(455) 


A-l(3) 


a-7(8) 


8-5(100) 


F-4{0.50} 


3-1(455) 




a 2(3) 


B 11(100) 


F-3(0.20) 


3-3(195) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compound having a sulfonyl structure, giving 
excellent resist pattern and useful as an acid generating agent sensitive to active 
radiation such as far ultraviolet radiation, a radiation-sensitive acid generating agent 
produced by using the compound and a positive-type or negative-type chemical- 
amplification radiation-sensitive resin composition. Q 
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